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Q GHU VR]LRORJLVFKHQ 8QJOHLFKKHLWV XQG 0RELOLWlWVIRUVFKXQJ KDW GDV .ODVVHQ
VFKHPDYRQ(ULNVRQ*ROGWKRUSHXQG3RUWRFDUHURYJO(ULNVRQ*ROGWKRUSH
HLQHQZLFKWLJHQ6WHOOHQZHUW'LHHPSLULVFKH8PVHW]XQJHUIROJWDXI GHU%DVLVHUZHUEV
VWDWLVWLVFKHU $QJDEHQ GLH LP 5DKPHQ UHSUlVHQWDWLYHU 8PIUDJHQ LQ GHQ PHLVWHQ
*HVHOOVFKDIWHQUHJHOPlLJDEJHIUDJWZHUGHQ'LHNRPSDUDWLYH8QJOHLFKKHLWVIRUVFKXQJ
GLHDXI GLH(QWZLFNOXQJHLQHVYHUJOHLFKEDUHQ,QVWUXPHQWHV]XU0HVVXQJGHUVR]LDOHQ
/DJH YRQ ,QGLYLGXHQ )DPLOLHQ RGHU+DXVKDOWHQ DQJHZLHVHQ LVW LVW GDEHLPLW HLQHP
VSH]LILVFKHQ 3UREOHP NRQIURQWLHUW 'LH 'DWHQTXHOOHQ YHUVFKLHGHQHU *HVHOOVFKDIWHQ
XQWHUVFKHLGHQ VLFK WHLOZHLVH HUKHEOLFK GDULQ ZLH HUZHUEVVWDWLVWLVFKH ,QIRUPDWLRQHQ
HUKREHQ XQG NDWHJRULVLHUW ZHUGHQ $XFK LP =HLWYHUODXI  XQWHUOLHJHQ GLH QDWLRQDOHQ
(UKHEXQJHQGLHVEH]JOLFK HLQHP:DQGHO'LHVHU%HLWUDJ VFKOlJW HLQH DQ'DWHQVlW]H
GHUHUXQGHU-DKUHDQJHSDVVWH2SHUDWLRQDOLVLHUXQJGHV(*3.ODVVHQVFKHPDVYRU
GLH VLFKDQGHQXUVSUQJOLFKHQhEHUOHJXQJHQGHU&$60,1)RUVFKHURULHQWLHUW:LU
NRQ]HQWULHUHQ XQV DXI  GLH /lQGHU 'HXWVFKODQG *UREULWDQQLHQ XQG )UDQNUHLFK





VRFLRORJLFDO UHVHDUFKRQ VRFLDO LQHTXDOLW\ DQGPRELOLW\ 7KH RSHUDWLRQDOL]DWLRQ LV
EDVHG RQ LQIRUPDWLRQ DERXW LQGLYLGXDOV· ODERXU PDUNHW VLWXDWLRQ ZKLFK LV UHJXODUO\













JDUG WR WKH SUREOHPV WKH\ SRVH IRU WKH GHYHORSPHQW RI  D FRPSDUDWLYH PHDVXULQJ
LQVWUXPHQW
 (LQOHLWXQJ
6R]LDOH .ODVVH VR]LDOH 6FKLFKW VR]LR|NRQRPLVFKHU 6WDWXV VRZLH %HUXIV 3UHVWLJH
JHK|UHQ ]X GHQ VR]LRORJLVFKHQ*UXQGEHJULIIHQ GLH GLH /DJH YRQ 3HUVRQHQJUXSSHQ
LQQHUKDOEGHU6R]LDOVWUXNWXUYRQ*HVHOOVFKDIWHQFKDUDNWHULVLHUHQ'LHHPSLULVFKH8P
VHW]XQJ VROFKHU VR]LDOVWUXNWXUHOOHQ .RQ]HSWH EDVLHUW PHLVW DXI  VR]LR|NRQRPLVFKHQ




GHV OHW]WHQ -DKU]HKQWHV HQRUP DQ %HGHXWXQJ JHZRQQHQ KDW HUJLEW VLFK KLHUDXV HLQ
VSH]LILVFKHV3UREOHPGLH(QWZLFNOXQJHLQHV LQWHUQDWLRQDOXQGKLVWRULVFKYHUJOHLFKED
UHQ ,QVWUXPHQWHV ]XU%HVWLPPXQJGHU VR]LDOHQ/DJH YRQ ,QGLYLGXHQ )DPLOLHQ RGHU
+DXVKDOWHQ
,Q GHU NRPSDUDWLYHQ 8QJOHLFKKHLWV XQG 0RELOLWlWVIRUVFKXQJ NRPPW GHP .ODVVHQ
VFKHPD YRQ(ULNVRQ*ROGWKRUSH XQG 3RUWRFDUHUR YJO (ULNVRQ*ROGWKRUSH 
HLQHEHVRQGHUH%HGHXWXQJ]X'DV(*3.ODVVHQVFKHPDZXUGHLQGHQHU-DKUHQLP

 :LU GDQNHQ GHU 'HXWVFKHQ )RUVFKXQJVJHPHLQVFKDIW IU GLH )LQDQ]LHUXQJ GHV 3URMHNWHV
Å%LOGXQJVH[SDQVLRQ XQG VR]LDOH 5HSURGXNWLRQ LQ (XURSD´ LQ GHVVHQ 5DKPHQ GLHVHU %HLWUDJ
HQWVWDQGHQ LVW'LH(QWZLFNOXQJ GHV KLHU SUlVHQWLHUWHQ.ODVVLILNDWLRQVVFKHPDVZlUH RKQH GHQ




5DKPHQGHV&$60,13URMHNWHV1 DQ GHU8QLYHUVLWlW0DQQKHLP HQWZLFNHOW XQG DXI
GHU %DVLV YRQ'DWHQVlW]HQ GHU HU -DKUH IU  /lQGHU XPJHVHW]W 'LHVHU %HLWUDJ
VFKOlJWHLQHÅDNWXDOLVLHUWH´DQ'DWHQVlW]HQGHUHUXQGHU-DKUHDQJHSDVVWH2SH
UDWLRQDOLVLHUXQJ GHV (*3.ODVVHQVFKHPDV YRU GLH VLFK DQ GHQ hEHUOHJXQJHQ GHU
&$60,1)RUVFKHU RULHQWLHUW2 )U GLH NRPSDUDWLYH )RUVFKXQJ LVW HLQH GHWDLOOLHUWH
.HQQWQLV LQVEHVRQGHUH GHU YRQ GHQ QDWLRQDOHQ VWDWLVWLVFKHQ bPWHUQ YHUZHQGHWHQ
6\VWHPDWLNHQ]XU.ODVVLIL]LHUXQJEHUXIOLFKHU7lWLJNHLWHQXQDEGLQJEDU'DKHUZHUGHQLQ
GLHVHP %HLWUDJ DXFK GLH %HVRQGHUKHLWHQ GLHVHU 6\VWHPDWLNHQ GLH LKQHQ ]XJUXQGH
OLHJHQGH .ODVVLIL]LHUXQJVSULQ]LSLHQ XQG KLVWRULVFKH 9HUlQGHUXQJHQ VNL]]LHUW XQG LP
+LQEOLFNDXI LKUH3UREOHPHIUGLH(QWZLFNOXQJHLQHVYHUJOHLFKEDUHQ.ODVVHQVFKHPDV
GLVNXWLHUW:LUEHVFKUlQNHQXQVLQGLHVHP%HLWUDJDXI GLH/lQGHU'HXWVFKODQG)UDQN
UHLFK XQG GDV9HUHLQLJWH.|QLJUHLFK'LH8PVHW]XQJ GHV(*36FKHPDV HUIROJW DP
%HLVSLHO QDWLRQDOHU $UEHLWVNUlIWHHUKHEXQJHQ 'LHVH (UKHEXQJHQ KDEHQ VLFK LQ GHQ
OHW]WHQ-DKUHQ]XHLQHUZLFKWLJHQ'DWHQTXHOOHIUGLHNRPSDUDWLYH)RUVFKXQJHQWZLN
NHOWQLFKW]XOHW]WDXIJUXQGLKUHU(LQELQGXQJLQGLH$UEHLWVNUlIWHHUKHEXQJGHU(8,Q
GHQPHLVWHQ )lOOHQ N|QQHQ GLH KLHU GDUJHOHJWHQ 6FKHPDWD DXFK DXI  DQGHUH 'DWHQ
TXHOOHQGHUMHZHLOLJHQ/lQGHUEHUWUDJHQZHUGHQ
'HU%HLWUDJLVWIROJHQGHUPDHQDXIJHEDXW=XQlFKVWZHUGHQGLHIUGLH.RQVWUXNWLRQ
GHV (*3.ODVVHQVFKHPDV ]HQWUDOHQ WKHRUHWLVFKHQ XQG RSHUDWLRQDOHQ *UXQGODJHQ
GDUJHVWHOOW $EVFKQLWW  $QVFKOLHHQG ZLUG GDV 9RUJHKHQ EHL GHU (UVWHOOXQJ GHV
6FKHPDVWUDQVSDUHQWJHPDFKW$EVFKQLWW'LH'DUVWHOOXQJHUIROJWLQHLQ]HOQHQ/lQ
GHUNDSLWHOQLQGHQHQMHZHLOVGLHQDWLRQDOHQ%HVRQGHUKHLWHQLQGHQHUZHUEVVWDWLVWLVFKHQ
$QJDEHQ LQ GHQ .ODVVLILNDWLRQHQ XQG GHUHQ KLVWRULVFKHU (QWZLFNOXQJ LP 'HWDLO











 'LHVHV 9RUJHKHQ HUVFKHLQW XQV LQVRIHUQ JHUHFKWIHUWLJW DOV LQWHUQDWLRQDOH 9HUJOHLFKH XQG
6WXGLHQ ]X VR]LDOHQ9HUlQGHUXQJVSUR]HVVHQ LQ YHUVFKLHGHQHQ/lQGHUQ ]XQHKPHQG DQ %HGHX
WXQJJHZLQQHQ'LHYRQXQVJHZlKOWH'DUVWHOOXQJELHWHWVRIU,QWHUHVVLHUWHGLH0|JOLFKNHLWLQ




$EWHLOXQJ 0LNURGDWHQ ]XJlQJOLFK ,Q $EVFKQLWW  ZHUGHQ ]XVDPPHQIDVVHQG
3UREOHPHGHU9HUJOHLFKEDUNHLWGLVNXWLHUW
 7KHRUHWLVFKH*UXQGODJHQGHV(*3.ODVVHQVFKHPDV
'DV (*3.ODVVHQVFKHPD LVW LP .RQWH[W GHU )RUVFKXQJ ]XU VR]LDOHQ 0RELOLWlW LQ
$XVHLQDQGHUVHW]XQJPLWGHPLQGHQHUXQGHU-DKUHQGRPLQLHUHQGHQ3DUDGLJPD
GHU 6WDWXVHUZHUEVIRUVFKXQJ HQWVWDQGHQ $XVJHKHQG YRQ HLQHU NRQIOLNWWKHRUHWLVFKHQ
3HUVSHNWLYHRULHQWLHUWHVVLFKDQ0D[:HEHUV.RQ]HSWGHU.ODVVHQODJH,P8QWHUVFKLHG
]X HLQHP DQ 3UHVWLJH XQGRGHU VR]LR|NRQRPLVFKHQ 6WDWXV RULHQWLHUWHQ KLHU
DUFKLVFKHQ.RQ]HSWKDQGHOWHVVLFKEHLGHP(*3.ODVVHQVFKHPDXPHLQNDWHJRULDOHV
'LIIHUHQ]LHUXQJVVFKHPD,KPOLHJWHLQHPHKUGLPHQVLRQDOH.RQ]HSWLRQ]XJUXQGHGLH
GLH VR]LDOH .ODVVHQODJH YRQ 3HUVRQHQ +DXVKDOWHQ RGHU )DPLOLHQ WKHRUHWLVFK DOV
5HVXOWDWGHUMHZHLOLJHQ0DUNWODJHXQG$UEHLWVVLWXDWLRQGHU%HVFKlIWLJWHQEHWUDFKWHW(ULN







GLH WDWVlFKOLFK DXV]XEHQGHQ)XQNWLRQHQYRQ%HGHXWXQJ$OV HQWVFKHLGHQGHV'LIIH
UHQ]LHUXQJVHOHPHQWIUGLH*UXSSHGHU$UEHLWQHKPHUJLOWGLHVSH]LILVFKH$UWGHU5HJX
OLHUXQJGHV%HVFKlIWLJXQJVYHUKlOWQLVVHV:LH*ROGWKRUSH EQlKHUDXVIKUWKDQGHOWHV
VLFKGDEHLXPHLQH VR]LDOH%H]LHKXQJ LQGHUGLH JHJHQVHLWLJHQ9HUSIOLFKWXQJHQ ]ZL
VFKHQ$UEHLWJHEHUXQG$UEHLWQHKPHUIHVWJHOHJWZHUGHQ'LHVJHVFKLHKWWHLOZHLVHH[SOL
]LWLQGHPGLHVH5HJHOQLQHLQHP$UEHLWVYHUWUDJIL[LHUWZHUGHQWHLOZHLVHDXFKLPSOL]LW
LQ )RUP DOOJHPHLQHU 9HUKDOWHQVHUZDUWXQJHQ =X GLHVHQ LQIRUPHOOHQ 5HJHOQ GHV %H
VFKlIWLJXQJVYHUKlOWQLVVHV ]lKOHQ ]% GLH DQ$UEHLWQHKPHU JHVWHOOWHQ$QIRUGHUXQJHQ
ZLHGDV$XVPDDQ(LJHQLQLWLDWLYHXQGSHUV|QOLFKHU9HUDQWZRUWXQJVXQG(LQVDW]EH

VWHPDWLN ,6&2E]ZXQGGHQGDUDXI EDVLHUHQGHQ5HNRGLHUXQJHQNDQQ LQGLHVHP






UHLWVFKDIW *ROGWKRUSH XQWHUVFKHLGHW HQWVSUHFKHQG ]ZLVFKHQ ]ZHL LGHDOW\SLVFKHQ
)RUPHQ GHV %HVFKlIWLJXQJVYHUKlOWQLVVHV GHP NODVVLVFKHQ $UEHLWVNRQWUDNW XQG GHP
'LHQVWYHUKlOWQLV
%HL HLQHP %HVFKlIWLJXQJVYHUKlOWQLV LP 6LQQH HLQHVNODVVLVFKHQ $UEHLWV RGHU 7DXVFKNRQ
WUDNWHVZHUGHQ$UEHLWVOHLVWXQJHQLP$XVWDXVFKJHJHQ/|KQHHUEUDFKWZREHLVLFKGLHVH














|IIHQWOLFKHQ 9HUZDOWXQJ RGHU 3ULYDWZLUWVFKDIW ]X ILQGHQ  RGHU GLH YHUJOHLFKVZHLVH




 H[LVWLHUW KLHU NHLQ GLUHNWHV .RQWUROOV\VWHP 9LHOPHKU EDVLHUW GDV $U








$UEHLWV RGHU %HVFKlIWLJXQJVYHUKlOWQLVVHQ H[LVWLHUHQ YHUVFKLHGHQH 0LVFKW\SHQ GLH

















WLRQVLQWHUQHQ $XWRULWlWV XQG.RQWUROOEHIXJQLVVH GDV $XVPD DQ ,GHQWLILNDWLRQ PLW
GHQ =LHOHQ GHV $UEHLWJHEHUV DEHU DXFK $VSHNWH GHU $UEHLWVSODW]VLFKHUKHLW XQG GHV
(LQNRPPHQVIUGLH.ODVVLILNDWLRQDQ%HGHXWXQJ(V LVW DOOHUGLQJV]XEHDFKWHQGD
GLHRSHUDWLRQDOH(LQRUGQXQJLQGDV.ODVVHQVFKHPDQLFKWDXI HLQHUGLUHNWHQ0HVVXQJ
GLHVHU'LIIHUHQ]LHUXQJVNULWHULHQ EDVLHUW$OV %DVLVLQGLNDWRUHQZHUGHQ OHGLJOLFK ,QIRU

















)RUVFKXQJVSUDNWLVFK LVW QXQ SUREOHPDWLVFK GD JHUDGH GLHVH %DVLVLQGLNDWRUHQ ]ZL






7URW] GHU(LQELQGXQJ GHU QDWLRQDOHQ $UEHLWVNUlIWHHUKHEXQJHQ LQ GHQ JHPHLQVDPHQ








GHQ GLH%HUXIVLQIRUPDWLRQHQ DXFK QDFK GHQ LQ GHQ /lQGHUQ EOLFKHQ 6\VWHPDWLNHQ































 =XP 6WHOOHQZHUW GHV 0LNUR]HQVXV LP 5DKPHQ GHU DPWOLFKHQ 6WDWLVWLN YJO
.UXJ1RXUQH\6FKPLGW]XVHLQHU%HGHXWXQJDOV'DWHQTXHOOHIUGLH6R]LDOZLVVHQVFKDIWHQ
YJO+DUWPDQQ/WWLQJHU5LHGH
 'HQ$XVJDQJVSXQNW ]XU.RQVWUXNWLRQ GHV(*3.ODVVHQVFKHPDV DXI *UXQGODJH GHU0L
NUR]HQVXV'DWHQELOGHWHQGLH9RUDUEHLWHQYRQ.XU]XQGGLHLP5DKPHQGHV&$60,1




VRZLH PLWKHOIHQGH )DPLOLHQDQJHK|ULJH GLH EHL DEKlQJLJ %HVFKlIWLJWHQ YHUWUDJOLFK




























 XQG GHQ 'DWHQ GHU $OOJHPHLQHQ %HY|ONHUXQJVXPIUDJH GHU 6R]LDOZLVVHQVFKDIWHQ
$//%86 YJO 7URPHWHU 'DV DXI  GLH$//%86'DWHQ ]XJHVFKQLWWHQH.ODVVLILNDWLRQV
YHUIDKUHQNDWHJRULVLHUW(UZHUEVWlWLJHDXI GHU*UXQGODJHGHU,QIRUPDWLRQHQ]XLKUHUEHUXIOLFKHQ











GHV0LNUR]HQVXV LQGHQHUXQGHU -DKUHQ LQXQYHUlQGHUWHU)RUPPLW IROJHQGHU
RIIHQHU)UDJHVWHOOXQJHUKREHQ:HOFKHQ%HUXI EHQ6LHJHJHQZlUWLJDXV"E]ZIU1LFKW
HUZHUEVWlWLJH:HOFKHQ%HUXI EWHQ6LH]XOHW]WDXV"
'LH 9LHO]DKO GHU %HUXIVEHQHQQXQJHQ GLH DOV $QWZRUWHQ DXI  GLHVH )UDJH HLQJHKHQ
PDFKHQ HLQH.ODVVLIL]LHUXQJ YRQ %HUXIVEHQHQQXQJHQ HUIRUGHUOLFK GHUHQ 6\VWHPDWLN
GDV6WDWLVWLVFKH%XQGHVDPWLQHLQHPHLJHQHQ%DQGHUOlXWHUW0DJHEOLFKIUGHQ0LN
UR]HQVXV  LVW GLH$XVJDEH  GHV 6WDWLVWLVFKHQ %XQGHVDPWHV EHU GLH .ODV
VLIL]LHUXQJGHU%HUXIH.OG%XQGIUGHQ0LNUR]HQVXVGLHHQWVSUHFKHQGH$XV





8QWHUHLQHP%HUXI YHUVWHKWGLHDPWOLFKH6WDWLVWLNVHLWGLH DXI (UZHUE JHULFKWHWHQ
FKDUDNWHULVWLVFKHQ.HQQWQLVVHXQG)HUWLJNHLWHQVRZLH(UIDKUXQJHQHUIRUGHUQGHQXQGLQHLQHUW\SLVFKHQ
.RPELQDWLRQ]XVDPPHQIOLHHQGHQ$UEHLWVYHUULFKWXQJHQ>@GXUFKGLHGHUHLQ]HOQHDQGHU/HLVWXQJ
GHU*HVDPWKHLW LP5DKPHQ GHU9RONVZLUWVFKDIWPLWVFKDIIW*UXQGOHJHQG IU GLH %HUXIVV\
VWHPDWLN GHV 6WDWLVWLVFKHQ %XQGHVDPWHV LVW GLH =XVDPPHQIDVVXQJ YRQ %HUXIHQ GLH
QDFK GHP:HVHQ LKUHU %HUXIVDXIJDEH XQG 7lWLJNHLW JOHLFKDUWLJ VLQG YJO 6WDWLVWLVFKHV
%XQGHVDPW
'LH VRJHQDQQWHQ %HUXIVRUGQXQJHQ DOV %DVLVHLQKHLWHQ GHV 6\VWHPV ZHUGHQ GXUFK
HLQH GUHLVWHOOLJH.HQQ]LIIHU GDUJHVWHOOW ,Q GHQ%HULFKWVElQGHQ VLQG ]X MHGHU %HUXIV
RUGQXQJ LQ DOSKDEHWLVFKHU 5HLKHQIROJH GLH LKU ]XJHRUGQHWHQ %HUXIVEHQHQQXQJHQ
DQJHIJW ,QEHUJHRUGQHWHU*OLHGHUXQJZHUGHQGLH%HUXIVRUGQXQJHQZHLWHU ]X%H
UXIVJUXSSHQ %HUXIVDEVFKQLWWHQ XQG %HUXIVEHUHLFKHQ ]XVDPPHQJHIDW ,Q IHLQHUHU
8QWHUJOLHGHUXQJZHUGHQZLHGHUXPQDFKGHP3ULQ]LSGHU$UWYHUZDQGWVFKDIWGHVDXV
JHEWHQ %HUXIHV GLH YLHUVWHOOLJHQ &RGHV GHU VRJHQDQQWHQ %HUXIVNODVVHQ JHELOGHW
LQGHP GHQ %DVLV&RGHV HLQH ]XVlW]OLFKH (QG]LIIHU KLQ]XJHIJW ZLUG GLH DOOJHPHLQH
=80$1DFKULFKWHQ-J 0DL
)RUPHQ GHV *UXQGEHUXIV YRQ 6SH]LDOLVLHUXQJVIRUPHQ XQWHUVFKHLGHW VRZLH EHUXIV
IDFKOLFKH+LOIVWlWLJNHLWHQXQGZHLWHUH6SH]LDOJHELHWHNHQQ]HLFKQHW
)U GLH $EJUHQ]XQJ ]ZLVFKHQ GHQ EHUJHRUGQHWHQ (LQKHLWHQ ZDU ZHQLJHU GLH $UWYHU
ZDQGWVFKDIW GHV DXVJHEWHQ %HUXIHV VRQGHUQ YHUVFKLHGHQH %HVWLPPXQJVIDNWRUHQ




UXIHQ RGHU HV ZLUG GDQDFK XQWHUVFKLHGHQ RE GHQ 7lWLJNHLWHQ HLQH W\SLVFKH %H
UXIVDXIJDEHZLH]%EHLGHQ2UGQXQJVXQG6LFKHUKHLWVEHUXIHQRGHUHLQVSH]LILVFKHV
2EMHNWGHU%HUXIVWlWLJNHLWZLH]%EHLGHQ6WUDHQEDXHUQJHPHLQVDPLVW
,P+LQEOLFN DXI  GLH.OG%  KDWWH GDV 6WDWLVWLVFKH %XQGHVDPW LQVJHVDPW 
%HUXIVEHQHQQXQJHQ ]XNODVVLIL]LHUHQ GLH VLH HQWVSUHFKHQG LKUHUKLHUDUFKLVFKHQ*OLH
GHUXQJLQ%HUXIVNODVVHQ%HUXIVRUGQXQJHQ%HUXIVJUXSSHQ%HUXIV
DEVFKQLWWH XQG%HUXIVEHUHLFKH HLQRUGQHWH%HL GHQ'DWHQ GHU DQRQ\PLVLHUWHQ0L
NUR]HQVHQ VWDQG XQV GLH GUHLVWHOOLJH %HUXIVYHUFRGXQJ ]XU 9HUIJXQJ PLW GHU (LQ
VFKUlQNXQJ GD HLQ]HOQH JHULQJ EHVHW]WH &RGHVPLW GHU EHQDFKEDUWHQ $XVSUlJXQJ




(EHQH .DWHJRULHQ]DKO %HLVSLHO &RGH %HLVSLHO &RGH

































GHVDPWHV YRQ GHQ%HUXIVRUGQXQJHQ GHU DQGHUHQ/lQGHU GDKLQJHKHQG GD DXI  GHU
GHWDLOOLHUWHQ (EHQH YRU DOOHP DXI  GLH $UWYHUZDQGWVFKDIW GHU 7lWLJNHLW DOV $EJUHQ
]XQJVNULWHULXP ]ZLVFKHQ%HUXIHQ IRNXVVLHUW ZLUG'LH IU HLQHQ VSH]LILVFKHQ %HUXI
HUIRUGHUOLFKHQ4XDOLILNDWLRQHQXQG)DFKNHQQWQLVVHVROOHQEHLGHU.OG%DXHU%HWUDFKW
EOHLEHQ10 6WRFNPDQQ XQG :LOOPV+HUJHW  YHUZHLVHQ MHGRFK LQ LKUHU KLVWRUL
VFKHQ$QDO\VHGHU(UZHUEVVWDWLVWLNLQ'HXWVFKODQGDXI GLHPDQJHOQGH.RQVHTXHQ]LQ
GHU$QZHQGXQJGHV.ULWHULXPVGHUEHUXIOLFKHQ$UWYHUZDQGVFKDIW9LHOPHKUZUGHQ
LPSOL]LW QRFK ZHLWHUH .ULWHULHQ ]XU *OLHGHUXQJ YRQ %HUXIHQ YHUZDQGW ZLH :LUW






XQWHUVFKLHGOLFKHQ EHWULHEOLFKHQ4XDOLILNDWLRQV XQG+LHUDUFKLHVWXIHQ ]XVDPPHQPLW
HQWVSUHFKHQG DXVJHSUlJWHQ 'LYHUJHQ]HQ LQ GHQ %HVROGXQJVVWXIHQ XQG *HKDOWVEH
]JHQGHQ7lWLJNHLWVLQKDOWHQ:HLVXQJVXQG.RQWUROOEHIXJQLVVHQVRZLHZHLWHUHQIU
GLH2SHUDWLRQDOLVLHUXQJGHV(*36FKHPDV UHOHYDQWHQ.ULWHULHQ'DV=LHO GHV(*3
6FKHPDV GLH VSH]LILVFKH $UEHLWVVLWXDWLRQ XQG 0DUNWODJH YRQ 3HUVRQHQ EH]LHKXQJV
ZHLVH+DXVKDOWHQ]XHUIDVVHQNDQQIUGLH%XQGHVUHSXEOLNIROJOLFKQXUPLW+LOIHGHU

 ,QGHU%HJUQGXQJ IUGLHVH$EZHLFKXQJYRQ LQWHUQDWLRQDOHQ6WDQGDUGV YHUZHLVW GLH%H
K|UGHDXI GLHXQWHUVFKLHGOLFKH=LHOVHW]XQJGHV0LNUR]HQVXV DOV0HKU]ZHFNHUKHEXQJXQG DXI
GLHXQWHUVFKLHGOLFKH3ULRULWlWHQVHW]XQJ9RUQHKPOLFKHV=LHOVHLHVGLHKLVWRULVFKH9HUJOHLFKEDU
NHLWGHU.ODVVLILNDWLRQVRUGQXQJEHUGLH(UKHEXQJV]HLWSXQNWHKLQZHJ]XJHZlKUOHLVWHQZLHDXFK
GLH YHUVFKLHGHQHQ PLW GHU $XVEXQJ HLQHU EHUXIOLFKHQ 7lWLJNHLW YHUEXQGHQHQ $VSHNWH ZLH
7lWLJNHLWVVSHNWUXPIRUPDOH6FKXOXQG%HUXIVDXVELOGXQJRGHU6WHOOXQJLP%HUXI E]Z6WHOOXQJ
LP %HWULHE LVROLHUW YRQHLQDQGHU ]X HUIDVVHQ $Q DQGHUHU 6WHOOH ZLUG LQ GHU GLHVEH]JOLFKHQ
(U|UWHUXQJ MHGRFK HLQJHUlXPW GD GHU 4XDOLILNDWLRQVDVSHNW DOV :HVHQVPHUNPDO GHU
DXVJHEWHQ7lWLJNHLWQLFKWQXUHLQSHUVRQHQEH]RJHQHVVRQGHUQDXFKHLQDUEHLWVSODW]EH]RJHQHV
&KDUDNWHULVWLNXP GDUVWHOOW 6WDWLVWLVFKHV %XQGHVDPW   HLQH (UNHQQWQLV GLH DOOHUGLQJV
NHLQHNRQ]HSWLRQHOOHQ)ROJHQKDW
 $OV DQVFKDXOLFKH %HLVSLHOH IU GHUDUWLJH $QZHQGXQJHQ DOWHUQDWLYHU .ODVVLILNDWLRQVNULWHULHQ
ZHUGHQYRQGHQ$XWRUHQ%HUXIVRUGQXQJHQGHU.OG%ZLH ]% 9HUVLFKHUXQJVNDXIOHXWH






$QOD IU HLQHhEHUDUEHLWXQJGHU%HUXIVV\VWHPDWLNGXUFKGLH.OG% ZDUHQ GLH
(UJHEQLVVHGHU9RONVXQG%HUXIV]lKOXQJGHV -DKUHV'LHYRQ6WRFNPDQQXQG
:LOOPV+HUJHWEHUHLWV IUGLH HU -DKUH NRQVWDWLHUWH8QDXVJHZRJHQKHLW HLQHU DPWOL
FKHQ%HUXIVV\VWHPDWLNGLH ]HQWULHUW DXI GLH:LHGHUJDEHGHU%HVFKlIWLJXQJVYHUKlOW
QLVVHLQ,QGXVWULHXQG*HZHUEH6WRFNPDQQ:LOOPV+HUJHWODQJH=HLWGHQ
EHUXIVVWUXNWXUHOOHQ :DQGHO XQG GLH $XVGLIIHUHQ]LHUXQJ GHU %HUXIH LP 'LHQVWOHL
VWXQJVVHNWRU LJQRULHUWH ZXUGH GXUFK GLH (UJHEQLVVH GHU 9RONV XQG %HUXIV]lKOXQJ
 RIIHQVLFKWOLFK 'HQ EHUXIVVWUXNWXUHOOHQ (QWZLFNOXQJHQ YRQ GUHL -DKU]HKQWHQ
PXWH QXQPLW HLQHU$QSDVVXQJ XQG$NWXDOLVLHUXQJ GHU*OLHGHUXQJVVWUXNWXU 5HFK
QXQJJHWUDJHQZHUGHQ
'LHWUDGLWLRQHOOH3ULRULWlWDXI ]HLWOLFKHU.RQWLQXLWlWXQG9HUJOHLFKEDUNHLWGHU6\VWHPD
WLNHQ PRFKWH GDV 6WDWLVWLVFKH %XQGHVDPW MHGRFK NHLQHVZHJV DXIJHEHQ VR GD GLH
UHYLGLHUWH )DVVXQJ JUXQGVlW]OLFK DQ GHP *OLHGHUXQJV XQG .HQQ]LIIHUQV\VWHP GHU
.OG% DXVJHULFKWHW EOLHE YJO 6WDWLVWLVFKHV%XQGHVDPW  'LHhEHUDUEHL
WXQJYROO]RJ VLFKYLHOPHKU LP5DKPHQGHUEHVWHKHQGHQ6\VWHPDWLN YRU DOOHPGXUFK





PHQWLHUW:LFKWLJHU LVW GHU +LQZHLV DXI  HLQLJH V\VWHPDWLVFKH 9HUlQGHUXQJHQ LQ GHU
%HUXIVNODVVLILNDWLRQGLHX8 HLQH YHUJOHLFKEDUH(UVWHOOXQJGHV(*3.ODVVHQVFKHPDV
]XGHQEHLGHQ8QWHUVXFKXQJV]HLWSXQNWHQEHHLQWUlFKWLJHQN|QQWHQ12
*UXQGVlW]OLFK NRQVWDWLHUW GDV 6WDWLVWLVFKH %XQGHVDPW GD VLFK GLH =DKO XQWHUEH
VHW]WHU'UHLVWHOOHUYRQGHU9RONVXQG%HUXIV]lKOXQJ%HUXIVRUGQXQJHQEHU
GHQ0LNUR]HQVXV%HUXIVRUGQXQJHQELV]XU9RONVXQG%HUXIV]lKOXQJ
 %HUXIVRUGQXQJHQ NRQWLQXLHUOLFK YHUJU|HUW KDW 6WDWLVWLVFKHV %XQGHVDPW 
 ,QIROJHGHVNRQWLQXLHUOLFKHQ5FNJDQJVGHU(UZHUEVSHUVRQHQNRQ]HQWULHUWHQ VLFK

 $OV KLOIUHLFK HUZLHV VLFK HLQH9HUJOHLFKVEHUVLFKW LP$QKDQJ GHU.OG%  GLH HV WURW]




'HPJHJHQEHU VWHKW HLQH XQ]XOlQJOLFKH *OLHGHUXQJVWLHIH EHL %HUXIHQ LP'LHQVWOHL
VWXQJVVHNWRU ZRPHKU DOV HLQ'ULWWHO DOOHU (UZHUEVWlWLJHQ DXI  GLH DP VWlUNVWHQ EH
VHW]WHQ%HUXIVRUGQXQJHQHQWIDOOHQ8QWHU%HUFNVLFKWLJXQJGHU%HVHW]XQJV]DKOHQ
XQG GHU +RPRJHQLWlW E]Z +HWHURJHQLWlW GHV MHZHLOLJHQ 7lWLJNHLWVVSHNWUXPV ODVVHQ
VLFK GLH V\VWHPDWLVFKHQ9HUlQGHUXQJHQ GHU %HUXIVRUGQXQJHQ LQ IROJHQGHQ 3XQNWHQ
]XVDPPHQIDVVHQ
• ,QGHQ%HUXIHQGHU/DQG7LHUXQG)RUVWZLUWVFKDIWEHL%HUJOHXWHQXQG0LQHUDO
JHZLQQHUQ VRZLHEHL)HUWLJXQJVEHUXIHQ HUIROJW HLQH 6WUDIIXQJ GHU%HUXIVRUGQXQJHQ
%HLGHQ)HUWLJXQJVEHUXIHQ UHGX]LHUW VLFKEHLVSLHOVZHLVHGLH=DKOGHU%DVLVFRGHVYRQ
 DXI   :HLWHUH VWUXNWXUHOOH bQGHUXQJHQ ZLH $NWXDOLVLHUXQJHQ GHU %HUXIVEH
]HLFKQXQJHQ =XVDPPHQIDVVXQJHQ VRZLH YHUHLQ]HOWH $XIJOLHGHUXQJHQ XQG 8PVHW
]XQJHQHLQ]HOQHU%HUXIVRUGQXQJHQLQVEHVRQGHUHEHLKDQGZHUNOLFKHQXQGLQGXVWULHOOHQ
%HUXIHQ ZHUGHQ VLFK LP 5DKPHQ GHU JOREDOHUHQ =XRUGQXQJVNULWHULHQ GHV (*3
6FKHPDVLQNHLQHPQHQQHQVZHUWHQ8PIDQJDXVZLUNHQ
• ,QIROJH HLQHU =XQDKPH GHU (UZHUEVSHUVRQHQ LP %HUXIVEHUHLFK ,9 HUIROJW HLQH
WLHIHUH*OLHGHUXQJ GHU 7HFKQLVFKHQ%HUXIH ]% GXUFK HLQH GLIIHUHQ]LHUWHUH (UIDV
VXQJYRQ$UFKLWHNWHQ,QJHQLHXUHQXQG7HFKQLNHUQ







IDOO UHVXOWLHUWH ]% DXV GHU UHFKW ZLOONUOLFK HUVFKHLQHQGHQ .RPELQDWLRQ GHU ELVKHU
JHWUHQQW HUIDWHQ%HUXIVRUGQXQJHQ GHU DPEXODQWHQ+lQGOHUPLW GHQ (LQ]HOKDQ










WLN LP%HUHLFKGHU2UJDQLVDWLRQV9HUZDOWXQJVXQG%UREHUXIHGLHH[SOL]LW XQG LQ
$EZHLFKXQJ YRQ GHU ELVKHULJHQ 3UD[LV GDUDXI  DE]LHOW IUPHKU 7UDQVSDUHQ] KLQ
VLFKWOLFK(QWVFKHLGXQJVNRPSHWHQ]4XDOLILNDWLRQVQLYHDXXQGIDFKOLFKHU=XVWlQGLJNHLW
6WDWLVWLVFKHV%XQGHVDPW]XVRUJHQ,P*HJHQVDW]]XGHU.OG%LVWHV






%HUXIVRUGQXQJ GHU 'DWHQYHUDUEHLWXQJVIDFKOHXWH DXI  QXQPHKU VHFKV 'UHLVWHOOHU
UHVXOWLHUWQLFKWQXUDXVGHU]XQHKPHQGHQ%HGHXWXQJGHU('9%HUXIHVRQGHUQHUK|KW
DXFK GHQ ,QIRUPDWLRQVJHKDOW GLHVHU %HUXIVRUGQXQJHQ LP 6LQQH GHU RJ .ULWHULHQ








KDW ,QVJHVDPW HUP|JOLFKW MHGRFK HLQH9HUJOHLFKVEHUVLFKW XQG GLH%HLEHKDOWXQJ GHU
JUXQGVlW]OLFKHQ .ODVVLILNDWLRQVORJLN HLQHQ ZHLWJHKHQG XQYHU]HUUWHQ 9HUJOHLFK
]ZLVFKHQGHQ(UKHEXQJV]HLWSXQNWHQ
 .RQVWUXNWLRQHLQHVLQWHUQDWLRQDOYHUJOHLFKEDUHQ.ODVVHQVFKHPDV
$XVJHKHQG YRQ GHQ MHZHLOLJHQ %HUXIVRUGQXQJHQ GHV 0LNUR]HQVXV  XQG 
ZXUGH ]XQlFKVW HLQH *UXSSLHUXQJ GHU %HUXIVYDULDEOHQ YRUJHQRPPHQ XP HLQH V\
VWHPDWLVFKH.ODVVHQ]XRUGQXQJ ]X HUOHLFKWHUQ'LH LQ GHQ %HUXIVDQJDEHQ HQWKDOWHQH






























LQ GHU HUVWHQ %HUXIVJUXSSH ]XVDPPHQJHIDW 'LH $EJUHQ]XQJ ]X GHU ]ZHLWHQ XQG
GULWWHQ *UXSSH GHU PDQXHOOHQ %HUXIH HUIROJW WHLOZHLVH QDFK HPSLULVFK HUPLWWHOWHQ
.ULWHULHQZLH]%GHP$QWHLOYRQ)DFKDUEHLWHUQXQG0HLVWHUQ VRZLH DXI %DVLV YRQ
EHUXIVNXQGOLFKHQ ,QIRUPDWLRQHQ HWZD EHU GLH ([LVWHQ] HLQHU DOOJHPHLQHQ %H
UXIVDXVELOGXQJ LQQHUKDOE GHU HLQ]HOQHQ%HUXIVRUGQXQJHQ %HL GHU GULWWHQPDQXHOOHQ
%HUXIVJUXSSH KDQGHOW HV VLFK EHUZLHJHQG XP 7lWLJNHLWHQ YRQ +DQGZHUNHUQ XQG
)DFKDUEHLWHUQZlKUHQG GLH$UEHLWVDQIRUGHUXQJHQ LQ GHU ]ZHLWHQPDQXHOOHQ %HUXIV
JUXSSHLPDOOJHPHLQHQQLHGULJHU]XYHUDQVFKODJHQVLQG

 'DV GHWDLOOLHUWH 6FKHPD GLHVHU %HUXIVJUXSSLHUXQJ XQG GLH LQ GHQ HLQ]HOQHQ .DWHJRULHQ




XQG 1DWXUZLVVHQVFKDIWOHU $JUDUEHUXIH XQG ZLVVHQVFKDIWOLFKDNDGHPLVFKHQ %HUXIH
GHUHQ =XRUGQXQJ ZHLWJHKHQG XQSUREOHPDWLVFK HUVFKHLQW 6LFKHUOLFK ZlUHQ HLQLJH
















GLH =XRUGQXQJ ]X HLQHU GHU .ODVVHQODJHQ ]X WUHIIHQ*UXQGVlW]OLFK HUIROJWH GLH
=XRUGQXQJ DXI  %DVLV GHU HLQIDFKHQ 0HUNPDOVNRPELQDWLRQ ]ZLVFKHQ %HUXIVJUXSSHQ
]XJHK|ULJNHLWXQGEHWULHEOLFKHU6WHOOXQJ'LHGULWWH'LPHQVLRQGHUEHUXIOLFKHQ6WHOOXQJGHU








QDXLJNHLWHQ )HKOLQWHUSUHWDWLRQHQ ]X )UDJHVWHOOXQJHQ XQG $QWZRUWNDWHJRULHQ VRZLH GLYHUJHQWH
$QJDEHQ]XHLQLJHQ0HUNPDOVGLPHQVLRQHQQLFKWYROOVWlQGLJ]XYHUPHLGHQ+LQ]XNRPPHQGLH
EHUHLWV DQJHVSURFKHQHQ KHWHURJHQHQ =XVDPPHQVHW]XQJHQ HLQ]HOQHU %HUXIVRUGQXQJHQ GLH LQ
HLQLJHQ)lOOHQHLQHH[DNWH%HVWLPPXQJGHU VR]LDOHQ.ODVVHQODJH HUVFKZHUHQ'LHV JLOW ]% IU
$UEHLWHU GLH LQ HLQHP W\SLVFKHQPDQXHOOHQ+LOIV RGHU$QOHUQEHUXI  EHVFKlIWLJW VLQG XQG EHL
EHWULHEOLFKHU6WHOOXQJGLH.DWHJRULH)DFKDUEHLWHUDQJDEHQ,QGLHVHP)DOOZDUDOVZHLWHUH%H
VRQGHUKHLWGHUHUZHUEVVWDWLVWLVFKHQ$XVJDQJVGDWHQ]XEHUFNVLFKWLJHQGDGLH$XVSUlJXQJ




lTXLYDOHQW ZlUH 1lKHUH HPSLULVFKH $QDO\VHQ ]X GLHVHU *UXSSH YRQ (UZHUEVWlWLJHQ ]% LP
9HUJOHLFK]XGHQPDQXHOOHQ%HUXIVJUXSSHQ,,XQG,,,OLHIHUQDXFKHLQLJHVLJQLILNDQWH+LQZHLVH








%HUXIVEHQHQQXQJHQ LQVSL]LHUWZHUGHQ VLQGNHLQHQHQQHQVZHUWHQ$EZHLFKXQJHQ YRP W\SLVFK
ZLVVHQVFKDIWOLFKHQ7lWLJNHLWVVSHNWUXP]X HUNHQQHQ+LQ]XNRPPW GD DXFK EHL GHQ DQGHUHQ








]X PD[LPDO  %HVFKlIWLJWHQ XQG 8QWHUQHKPHUQ PLW  XQG PHKU %HVFKlIWLJWHQ 'HWDLOOLHUWH
,QIRUPDWLRQHQ]XU%HWULHEVJU|HZLHHWZDEHLGHQEULWLVFKHQRGHUIUDQ]|VLVFKHQ'DWHQZXUGHQ
LP5DKPHQGHV0LNUR]HQVXVQLFKWHUKREHQ6RPLWNDQQDXFKGHUYRQ*ROGWKRUSHLQWHQGLHUWHQ
=XRUGQXQJ GHU JURHQ.DSLWDOHLJQHU XQG8QWHUQHKPHU ]XU'LHQVWNODVVH , XQG LKUHU 8QWHU









GLHVHU VSH]LILVFKHQ .RGLHUXQJ IU GLH 0LNUR]HQVHQ LVW PLW HLQHU LQVJHVDPW KRPRJHQHUHQ






+DXVKDOWHQ MlKUOLFK LP )UKMDKUVTXDUWDO ]ZLVFKHQ 0lU] XQG 0DL VWDWW160LW GHP
4XDUWDO0lU]0DLZXUGHGHU4XDUWHUO\/)64/)6HWDEOLHUWHLQHYLHUWHOMlKUOL
FKH %HIUDJXQJ LQ (QJODQG 6FKRWWODQG XQG:DOHV HWZD  +DXVKDOWH GLH IU
1RUGLUODQGFD$GUHVVHQGXUFKHLQHZHLWHUKLQQXULP)UKMDKUVTXDUWDOVWDWWILQ
GHQGH (UKHEXQJ HUJlQ]W ZXUGH +DXVKDOWH GLH %HVWDQGWHLO GHU YLHUWHOMlKUOLFKHQ
6WLFKSUREHVLQGZHUGHQHEHQIDOOVLQVJHVDPWIQIPDOEHIUDJWVRGDDQQlKHUXQJVZHLVH
HLQ 3DQHO'HVLJQ YRUOLHJW 'XUFK GLH 5RWDWLRQ GHU 6WLFKSUREH ZHUGHQ LQ MHGHU
(UKHEXQJ  GHU (UKHEXQJVHLQKHLWHQ 
DXVJHWDXVFKW
 :HLWHUH NRQ]HSWLRQHOOH XQG
PHWKRGRORJLVFKH9HUlQGHUXQJHQEHWUHIIHQEHLVSLHOVZHLVHGLH$XIQDKPHYRQ3HUVRQHQ
LQ *HPHLQVFKDIWVXQWHUNQIWHQ 1+6 1DWLRQDO +HDOWK $FFRPRGDWLRQ XQG 6WX
GLHUHQGHQLQ:RKQKHLPHQ6HLW%HJLQQGHV:LQWHUTXDUWDOVZHUGHQUHJHOPl





/)6GLH ]XU.RQVWUXNWLRQGHU.ODVVHQYDULDEOH JHQXW]WZXUGHQEH]LHKHQ VLFK
]XPHLQHQDXI GHQDXVJHEWHQ%HUXI XQG]XPDQGHUHQDXI GLHEHUXIOLFKH6WHOOXQJ































WLJNHLW GHU EHIUDJWHQ3HUVRQZHLWHUH ,QIRUPDWLRQHQ ]XU %HVFKlIWLJXQJVVLWXDWLRQ UHOH
YDQW+LHU]XJHK|UHQ$QJDEHQ]XUEHUXIOLFKHQ6WHOOXQJVRZLHIUDEKlQJLJ%HVFKlI












GLH $XVJDQJVLQIRUPDWLRQHQ ]XU EHUXIOLFKHQ 6WHOOXQJ DOV DXFK ]XU EHUXIOLFKHQ 7lWLJNHLW 'HU
ZHVHQWOLFKH8QWHUVFKLHGOLHJWLQGHU9HUNRGXQJGHU$QJDEHQ]XUEHUXIOLFKHQ7lWLJNHLWQDFKGHU
MHZHLOV JOWLJHQ %HUXIVV\VWHPDWLN :lKUHQG LQ GHU (UKHEXQJ  GLH 6WDQGDUG 2FFXSDWLRQDO









VDPPHQPLW GHQ$QJDEHQ ]XU EHUXIOLFKHQ7lWLJNHLWHQ EHL GHQ(GLWLHUDUEHLWHQ VRJ
&HQVXV0DWUL[(GLWGHV23&6DXI .RQVLVWHQ]HQJHSUIWXQGHQWVSUHFKHQGH%HUHLQL
JXQJHQ YRUJHQRPPHQ +LQVLFKWOLFK GHU $QJDEHQ ]X 0DQDJHPHQWDXIJDEHQ XQG $XI
VLFKWVIXQNWLRQHQ LVWGDUDXI KLQ]XZHLVHQGDHV VLFKKLHUEHLXPVXEMHNWLYH(LQVFKlW
]XQJHQKDQGHOW20
'HU4/)6VWHOOWGDUEHUKLQDXVIUDEKlQJLJ%HVFKlIWLJH$QJDEHQ]XU%HWULHEV
























$XIJDEHQ 5LFKWOLQLHQHQWVFKHLGXQJHQ XQG ODQJIULVWLJH 3ODQXQJHQ KDEHQ ZlKUHQG GHU 6WDWXV
HLQHU$XIVLFKWVSHUVRQ VWlUNHU GLH WlJOLFKH 
.RQWUROOH
 XQG)KUXQJ YRQ3HUVRQHQ RGHU 3HUVR




GHV HPSOR\PHQW VWDWXVZHLVHQ GDV3UREOHP DXI GD VLH QLFKW GLH=DKO GHU ]X EHDXI





MHGRFK GLH %HVRQGHUKHLWHQ GHV EULWLVFKHQ%HVFKlIWLJXQJVV\VWHPV ]X YHUQDFKOlVVLJHQ
ZXUGHQHLQLJH9HUlQGHUXQJHQLQQHUKDOEGHU5RXWLQHIUGLH=XZHLVXQJ]XEHVWLPPWHQ
.ODVVHQSRVLWLRQHQ YRUJHQRPPHQ =XVlW]OLFK ]X GLHVHQ hEHUOHJXQJHQ GLH GLH
9HUJOHLFKEDUNHLW IU HLQ LQWHUQDWLRQDO JOWLJHV .ODVVHQVFKHPD LQ GHQ 9RUGHUJUXQG
UFNHQZXUGHYHUVXFKWGHQ9HUlQGHUXQJHQXQG%HVRQGHUKHLWHQ LQGHUKLVWRULVFKHQ
'LPHQVLRQ5HFKQXQJ]XWUDJHQVLHKH.DS





DQJDEHQ'D HV VLFK KLHUEHL XP GLH ]HQWUDOHQ$XVJDQJVLQIRUPDWLRQHQ IU GLH.RQ








DXFK LPQDWLRQDOHQ.RQWH[W HUKHEOLFKH.RPSDWLELOLWlWVSUREOHPH DXI0LWWH GHU HU
-DKUHZXUGHQ YRQ 6HLWHQ GHV(PSOR\PHQW'HSDUWHPHQWV (' XQG GHU0DQSRZHU
6HUYLFH &RPPLVVLRQ 06& JHPHLQVDPH $QVWUHQJXQJHQ XQWHUQRPPHQ HLQH QHXH
.ODVVLILNDWLRQ]XHUDUEHLWHQ
'LHhEHUDUEHLWXQJGHUEULWLVFKHQ 6\VWHPDWLN GHU%HUXIH LVW QLFKW QXU GXUFK GLH RJ
.RPSDWLELOLWlWVSUREOHPH VRQGHUQ YRU DOOHP GXUFK GLH 9HUlQGHUXQJ GHU %HUXIVZHOW
QRWZHQGLJ JHZRUGHQ ,P =XJH QHXHU 7HFKQRORJLHQ 0RGHUQLVLHUXQJHQ *OREDOLVLH




SDVVXQJ DQ GLH (QWZLFNOXQJHQ LQ GHU$UEHLWV XQG%HUXIVZHOW HUIRUGHUOLFKPDFKHQ
=XJOHLFK JHK|UWH ]X GHQZHVHQWOLFKHQ=LHOVHW]XQJHQ GLHVHU QHXHQ%HUXIVV\VWHPDWLN
DXFK LP LQWHUQDWLRQDOHQ9HUJOHLFK HLQH.RPSDWLELOLWlW RGHU ]XPLQGHVW JU|HUHbKQ
OLFKNHLW]XP,6&2KHU]XVWHOOHQ
3ULQ]LSLHQXQG.RQ]HSW
0LW GHU 6WDQGDUG2FFXSDWLRQDO &ODVVLILFDWLRQ ZLUG GDV =LHO YHUIROJW %HUXIH RGHU ²
H[DNW DXVJHGUFNW²GLH DXI (UZHUE JHULFKWHWHEHUXIOLFKH7lWLJNHLW LP+LQEOLFN DXI
]ZHL.ULWHULHQV\VWHPDWLVFK]XJUXSSLHUHQGHP1LYHDXGHU.HQQWQLVVH)HUWLJNHL
WHQXQG(UIDKUXQJHQGLHHUIRUGHUOLFKVLQGXPGLHHQWVSUHFKHQGHQEHUXIOLFKHQ7lWLJ
NHLWHQ DGlTXDW DXVEHQ ]X N|QQHQ XQG  GLH $UW RGHU GLH $UWYHUZDQGWVFKDIW GHU
7lWLJNHLWHQ
$OV ,QGLNDWRU]XU%HVWLPPXQJGHV1LYHDXVGHU.HQQWQLVVHXQG)HUWLJNHLWHQZHUGHQ




UHUH)DNWRUHQ ]%GLH%HVRQGHUKHLWGHV]XYHUDUEHLWHQGHQ0DWHULDOV XQGGLH ]XEH
GLHQHQGHQ:HUN]HXJH0DVFKLQHQRGHUDOOJHPHLQDXI bKQOLFKNHLWHQGHU$UEHLWVVLWXD






GLH 62&  %HUXIVJUXSSHQ RGHU (LQKHLWHQ GLH VRJHQDQQWHQ8QLW *URXSV +LHUEHL










 IU GLH MHZHLOLJHQ %HUXIV
JUXSSHQYRUVLHKH62&9RO
%UDXQV6WHLQPDQQ+DXQ'LH.RQVWUXNWLRQGHV.ODVVHQVFKHPDV 
'LH +DXSWJUXSSHQ VLQG LQ HUVWHU /LQLH GXUFK GLH JHQHUHOOH $UW GHU HUIRUGHUOLFKHQ








GHQ(GLWLHUDUEHLWHQ DQJHZDQGWZHUGHQ 6RZRKO GLH $UW GHU 7lWLJNHLWHQ DOV DXFK )HUWLJNHLWHQ






































 GLH VLFK LQ YLHOHUOHL+LQVLFKW VWDUN YRQ GHQ
DQGHUHQXQWHUVFKHLGHWDOVHLJHQVWlQGLJH+DXSWJUXSSHLQGHU%HUXIVV\VWHPDWLNGHU62&GHILQLHUW
KlWWH'LHVH9DULDQWHLVWEHLVSLHOVZHLVHLP,6&2UHDOLVLHUW'HPVWHKWDOOHUGLQJVHQWJHJHQGD

















9HUlQGHUXQJHQ LQ GHU $UEHLWV XQG %HUXIVZHOW DQJHSDW ZXUGH ,QVEHVRQGHUH GDV
(PSOR\PHQW'HSDUWPHQWPDFKWHYRQGLHVHU.ODVVLILNDWLRQ*HEUDXFK






IHQ EHUFNVLFKWLJW VLQG =ZDU EHWUHIIHQ GLHVH 'LIIHUHQ]LHUXQJHQ QXU GHQ 6XSHUYL
VLRQVVWDWXV  EHLVSLHOVZHLVH ZHUGHQ LQ GLHVHU 6\VWHPDWLN %lFNHU XQG %lFNHUPHLVWHU





SHQ DQJHZDQGW 'LHVH  %HUXIVJUXSSHQ VHOEVW VLQG MHGRFK KHUJHOHLWHW DXV HLQHP



































(LQKHLWHQ QRFK HLQHQ VXEVWDQWLHOOHQ %HVWDQGWHLO VRZRKO GHV 6FKHPDV LQVJHVDPW DOV
DXFKLQGHUIDNWLVFKHQHPSLULVFKHQ9HUWHLOXQJELOGHQ
9HUJOHLFKEDU ]XU 6\VWHPDWLNGHU.OG% LPGHXWVFKHQ0LNUR]HQVXV HUIROJW GLH9HUNR
GXQJ QDFK GHP DXVJHEWHQ%HUXI $OOHUGLQJV HUJHEHQ VLFK LP EULWLVFKHQ )DOO HLQLJH













GHV .RQ]HSWV GHU 62& (LQLJH %HUXIVHLQKHLWHQ NRQQWHQ LP ZHVHQWOLFKHQ XQYHUlQGHUW LQ GLH
QHXH .ODVVLILNDWLRQ GHU 62& EHUQRPPHQ ZHUGHQ IU DQGHUH %HUXIVJUXSSHQ ZXUGH HLQH
ZHLWHUH'LIIHUHQ]LHUXQJKLHU LQVEHVRQGHUH LP%HUHLFKW\SLVFKZHLEOLFKHU%HUXIH QRWZHQGLJ
$QGHUH%HUXIVJUXSSHQZLHGHUXPZXUGHQY|OOLJQHXVWUXNWXULHUW
=80$1DFKULFKWHQ-J 0DL
:LHEHUHLWVEHLGHU62&GLVNXWLHUW VWHOOHQ0DQDJHUDXFK LQGLHVHU lOWHUHQ%HUXIVV\





$QJHVWHOOWHQ PLW0DQDJHUVWDWXV LP |IIHQWOLFKHQ'LHQVW LQ %HK|UGHQ XQG 9HUZDO
WXQJVHLQKHLWHQ DXWRPDWLVFK LQ 
JURHQ






]XP HLQHQ LQ GHU VWlUNHUHQ %HUFNVLFKWLJXQJ GHV ,QGXVWULHSULQ]LSV LQ GHQ 23&6
&RGHV'LHVWULIIWLQVEHVRQGHUHIUGLHPDQXHOOHQ%HUXIH]X'DUEHUKLQDXVZHUGHQ
6ROGDWHQ XQG VRQVWLJH 3HUVRQHQ LP 0LOLWlUEHUHLFK LKUHP 5DQJ HQWVSUHFKHQG HLQHU
HLJHQHQ%HUXIVJUXSSH]XJHRUGQHW'LHVWULNWH7UHQQXQJYRQ0LOLWlUEHUHLFKXQG]LYL
OHP%HUHLFKZXUGH LQ GHU 62& DXIJHKREHQ 6RZRKO GLH &2 DOV DXFK GLH23&6
















 =XU DXVIKUOLFKHQ'DUVWHOOXQJGHU.RQ]HSWHGHU DPWOLFKHQ6WDWLVWLN ]XU&KDUDNWHULVLHUXQJ
GHU EULWLVFKHQ 6R]LDOVWUXNWXU XQG LKUHU VR]LDOKLVWRULVFKHQ %HGHXWXQJ  VLHKH %UDXQV+DXQ
6WHLQPDQQ
%UDXQV6WHLQPDQQ+DXQ'LH.RQVWUXNWLRQGHV.ODVVHQVFKHPDV 
5RVH (OLDV  ,P$OOJHPHLQHQZLUG GD]X HLQH %HUXIVJUXSSH LQ LKUHU*H
VDPWKHLW HLQHU.ODVVH ]XJHRUGQHW RKQH ZHLWHUH %HDFKWXQJ GHU LQGLYLGXHOOHQ 8QWHU
VFKLHGH LQQHUKDOE HLQHU EHVWLPPWHQ %HUXIVJUXSSH %HVWLPPWH 8PJUXSSLHUXQJHQ
PHLVW+|KHUJUXSSLHUXQJHQEHLVSLHOVZHLVHYRQ&ODVV9]X&ODVV,,HUIROJHQWHLOZHLVH
XQWHU %HUFNVLFKWLJXQJ GHU EHUXIOLFKHQ 6WDWXVLQIRUPDWLRQHQ HLQHV 0DQDJHUV RGHU
HLQHV7HFKQLNHUVYJO23&6















WLQHQ¶ JDE HV QXU JHULQJIJLJH 8QWHUVFKLHGH $XVJHKHQG YRQ XQVHUHU =LHOVHW]XQJ
HLQHLQWHUQDWLRQDOYHUJOHLFKEDUH.ODVVLILNDWLRQ]XHUVWHOOHQZXUGHQDQGLHVHQ5RXWLQHQ
HLQLJH9HUlQGHUXQJHQYRUJHQRPPHQ:HQQJOHLFK VLFK LP IROJHQGHQGLH'DUVWHOOXQJ




























 ]XJHRUGQHW ZHUGHQ ZXUGH GDKHU IU EH
VWLPPWH %HUXIVKDXSWJUXSSHQ GLH 6WUDWHJLH YHUIROJW NHLQH 8QWHUVFKHLGXQJ LQ GHU EHUXIOLFKHQ


















)lOOHQ LQVEHVRQGHUH LQ GHU %HUXIVKDXSWJUXSSH  
$VVRFLDWH SURIHVVLRQDO 	 WHFKQLFDO RFFX
SDWLRQV
ZXUGHGDKHUHQWVFKLHGHQGHU'LIIHUHQ]LHUXQJGHUEHLGHQ0DQDJHU.DWHJRULHQPLW
 %HVFKlIWLJWHQ RGHUPHKU DOV  %HVFKlIWLJWH NHLQH %HGHXWXQJ EHL]XPHVVHQ $EVWXIXQJHQ







1DFK GHU WKHRUHWLVFKHQ.RQVWUXNWLRQ GHV .ODVVHQVFKHPDV ELOGHQ NOHLQHUH 6HOEVWlQGLJH HLQH
HLJHQH.ODVVH'LH*U|H GHV8QWHUQHKPHQV XQG 3RVLWLRQ GHV8QWHUQHKPHUV RGHU ,QKDEHUV
ZLUGKHUDQJH]RJHQXP8PJUXSSLHUXQJHQLQ&ODVV,YRU]XQHKPHQ)U*UREULWDQQLHQZXUGH
LQHLQLJHQ)lOOHQLQ$QJOHLFKXQJ]XGHQ.RGLHUXQJHQGHUDQGHUHQ/lQGHUGHUEHUXIOLFKHQ6WHO
OXQJ DOV 6HOEVWlQGLJH HLQH JU|HUH%HGHXWXQJ EHLJHPHVVHQ (LQH=XZHLVXQJ HUIROJWH GDQQ LQ







 .RQNUHWZHUGHQYRQGLHVHU9HUlQGHUXQJ1 3HUVRQHQEHWURIIHQ GDV HQWVSULFKW HWZD
GHUEHVFKlIWLJWHQ3HUVRQHQLQGLHVHQGUHL%HUXIVKDXSWJUXSSHQ
%UDXQV6WHLQPDQQ+DXQ'LH.RQVWUXNWLRQGHV.ODVVHQVFKHPDV 
(LQH DQGHUH 9RUJHKHQVZHLVH ZXUGH EHL GHU %HUXIVJUXSSH GHU 6HPLSURIHVVLRQHQ JHZlKOW 'LHVH
%HUXIHJHK|UHQQDFKGHQWKHRUHWLVFKHQ*UXQGODJHQGHV(*3.ODVVHQNRQ]HSWHVGHU&ODVV,,DQ
















DXIJUXQGYRQSURGX]LHUWHU 6WFN]DKORGHU DXIJUXQGGHU ]XU 3URGXNWLRQ HLQHV*XWHV YHUZHQ
GHWHQ=HLWHUUHFKQHQRGHUHLQIHVWJHVHW]WHV*HKDOWGLH$UWGHU9HUJWXQJYRQhEHUVWXQGHQHWF
REEHUKDXSWGXUFK%H]DKOXQJRGHU8UODXEVDXVJOHLFK,QVEHVRQGHUHIU'HXWVFKODQGLVWGLHVH









EHLVSLHOVZHLVH.HOOQHU.UDQNHQSIOHJHKHOIHU XQG VRQVWLJH 6LFKHUKHLWVGLHQVWEHUXIH ,Q GHU.ODV
VHQ]XZHLVXQJHUJHEHQVLFKGDUDXV8QWHUVFKLHGH]ZLVFKHQ&ODVV9,,DXQG&ODVV,,,E,QQHXHUHQ
6WXGLHQ]XU9DOLGLHUXQJGHV.ODVVHQVFKHPDVZLUGGLHbKQOLFKNHLWGLHVHUEHLGHQ.ODVVHQE]JOGHU
$UEHLWVVLWXDWLRQ XQG GHU$UW GHV %HVFKlIWLJXQJVYHUKlOWQLVVHV EHOHJW YJO (YDQV&ROOLQV 
(YDQV  VR GD LQVJHVDPW GLHVH YRUJHQRPPHQHQ 9HUlQGHUXQJHQ QLFKW SUREOHPDWLVFK







ZLH VLH LQ GHU XUVSUQJOLFKHQ5RXWLQH YRUJHQRPPHQZDU ZXUGH KLHU DXV9HUJOHLFKEDUNHLWV



















=XVlW]OLFK]XU LQWHUQDWLRQDOHQ9HUJOHLFKEDUNHLW JHK|UWH ]XU ]HQWUDOHQ=LHOVHW]XQJEHL
GHU(UVWHOOXQJGHV(*3.ODVVHQVFKHPDVDXFKHLQHZHLWJHKHQGH.RQVLVWHQ]LP=HLW
YHUODXI  LQ GHQ MHZHLOLJHQ/lQGHUQ ]X HUUHLFKHQ$XIJUXQG GHU EHLGHQ XQWHUVFKLHGOL
FKHQ%HUXIVV\VWHPDWLNHQLPEULWLVFKHQ)DOOIUGHQ4/)6XQG/)6ZDUHQ
VSH]LHOOH.RQVLVWHQ]SUIXQJHQHUIRUGHUOLFK'LHLP/)6YHUZDQGWHQ2SHUDWLRQDO
&RGLQJ *URXSV PLW LKUHQ  (LQKHLWHQ N|QQHQ QDFK GHQ $QJDEHQ HLQHU )RU
VFKHUJUXSSHLP2IILFHRI 3RSXODWLRQ&HQVXVHVDQG6XUYH\23&6GHV&HQWUDO6WDWL
VWLFDO2IILFHYJO7KRPDV(OLDVLQGHU)lOOH LQHLQHPPDWFKGHQ
8QLW*URXSV GHU 62& ]XJHRUGQHW ZHUGHQ )U GLH EULJHQ )lOOH GLH NHLQH H[DNWH
(QWVSUHFKXQJ KDEHQ NDQQ GXUFK $QQlKHUXQJ HLQH DNW]HSWDEOH hEHUHLQVWLPPXQJ
HUUHLFKWZHUGHQVRGDLP(UJHEQLVGLH=DKOGHU)lOOHGLHXQWHUVFKLHGOLFKNODVVLIL]LHUW
ZXUGHQXQWHUOLHJWYJO7KRPDV(OLDV'LHYRQXQVJHZlKOWH6WUDWHJLHVDK
QXQ LP HUVWHQ 6FKULWW GLH (UVWHOOXQJ HLQHU .RUUHVSRQGHQ]OLVWH RGHU HLQHV 
hEHUVHW
]XQJVVFKHPDV
 ]ZLVFKHQ GHQ23&62SHUDWLRQDO&RGLQJ*URXSV IU GHQ /)6 
XQG GHU 62& IU GHQ 4/)6  YRU 'LH /LVWH LVW DXI  GHU =80$+RPHSDJH
$EWHLOXQJ 0LNURGDWHQ DEJHELOGHW 'HP 4/)6  NRQQWHQ LP ]ZHLWHQ 6FKULWW
DXIJUXQGGLHVHVhEHUVHW]XQJVVFKHPDVGLH23&6&RGHV]XJHZLHVHQZHUGHQVRGDLQ
XQVHUHP'DWHQVDW]VRZRKOGLHIUJOWLJH%HUXIVV\VWHPDWLNDOVDXFKGLHIU















.ODVVHQ]XRUGQXQJ GHU XQWHUVFKLHGOLFKHQ .RPELQDWLRQHQ YRQ EHUXIOLFKHU 7lWLJNHLW
XQG EHUXIOLFKHU 6WHOOXQJ EHU GLH =HLW KLQZHJ 6SH]LILVFKH =XRUGQXQJVUHJHOQ XQG
0RGLILNDWLRQHQ DQ GHQ XUVSUQJOLFKHQ.RGLHUURXWLQHQ HUJDEHQ VLFK LQ$EVWLPPXQJ







PLWJHOLHIHUW XQG VLQG LQ %UDXQV+DXQ6WHLQPDQQ  GDUJHOHJW YJO GD]X DXFK
5RVH2·5HLOO\
 'LHIUDQ]|VLVFKH(QTXrWHVXUO¶(PSORL
'LH(QTXrWH VXU O·(PSORLZLUG VHLW  MlKUOLFK YRQ ,16(( ,QVWLWXW1DWLRQDO GH OD
6WDWLVWLTXHHWGHVeWXGHVeFRQRPLTXHVGXUFKJHIKUW6LHOLHIHUW,QIRUPDWLRQHQEHUGHPR
JUDSKLVFKH XQG VR]LDOVWUXNWXUHOOH (QWZLFNOXQJHQ LQ GHU IUDQ]|VLVFKHQ %HY|ONHUXQJ
VRZLH EHU GLH (QWZLFNOXQJ XQG 3UREOHPH GHV $UEHLWVPDUNWHV DXVIKUOLFKHU VLHKH
$IILFKDUG  /pY\%UXKO  (V ZHUGHQ 0HUNPDOH GHV +DXVKDOWHV XQG GHU
+DXVKDOWV]XVDPPHQVHW]XQJ GLH JHJHQZlUWLJH XQGRGHU HKHPDOLJH (UZHUEV XQG
%HVFKlIWLJXQJVVLWXDWLRQ GHU HLQ]HOQHQ+DXVKDOWVPLWJOLHGHU )RUPHQGHU$UEHLWVVXFKH
GHU YRQ$UEHLWVORVLJNHLW EHWURIIHQHQ%HIUDJWHQ %LOGXQJ XQG0HUNPDOH GHU VR]LDOHQ
+HUNXQIWHUKREHQ'LH(UKHEXQJZLUGVHLWLP0lU]MHGHQ-DKUHVGXUFKJHIKUW
'LH 9RONV]lKOXQJHQ ELOGHQ MHZHLOLJ GHQ $XVJDQJVSXQNW IU0RGLILNDWLRQHQ GLH DP
6WLFKSUREHQYHUIDKUHQ DP )UDJHQNDWDORJ RGHU DQ EHVWLPPWHQ 6\VWHPDWLNHQ YRUJH




 'LH7DEHOOH ]HLJW GXUFK GLH IDVW DXVVFKOLHOLFKH %HVHW]XQJ GHU'LDJRQDOHQ GD HLQH VHKU
KRKHhEHUHLQVWLPPXQJ]ZLVFKHQEHLGHQ9DULDEOHQHUUHLFKWZHUGHQNRQQWH1XUGHUYDOLG
FDVHVZHUGHQ LQ DQGHUHU:HLVH NODVVLIL]LHUWZHQQ GLH ,QIRUPDWLRQHQ ]XU EHUXIOLFKHQ7lWLJNHLW
XQGGHUEHUXIOLFKHQ6WHOOXQJLP4/)6QLFKWQDFKGHU62&%HUXIVV\VWHPDWLNVRQGHUQGHU




SULYDWH +DXVKDOW 3HUVRQHQ LQ $QVWDOWVXQWHUNQIWHQ ZHUGHQ XQWHU EHVWLPPWHQ
%HGLQJXQJHQHEHQIDOOVLQGLH6WLFKSUREHDXIJHQRPPHQ6HLWKDQGHOWHVVLFKXP
HLQHPHKUVWXILJH )OlFKHQVWLFKSUREH'LH JHRJUDSKLVFKHQ )OlFKHQHLQKHLWHQ XPIDVVHQ
HWZD:RKQHLQKHLWHQLQQHUKDOEGHUHUDOOH+DXVKDOWHEHIUDJWZHUGHQ'LH6WLFKSUREH
VROOHLQHP$XVZDKOVDW]YRQHQWVSUHFKHQXQGMHZHLOV]XHLQHP'ULWWHOYRQHLQHP








2SHUDWLRQDOLVLHUXQJ GHV (*36FKHPDV ]HQWUDOHQ ,QGLNDWRUHQ NODVVLIL]LHUW %HUXI
EHUXIOLFKH XQG EHWULHEOLFKH 6WHOOXQJ 'DUEHU KLQDXV ZLUG DXI  VHSDUDW DEJHOHJWH
,QIRUPDWLRQ ]XU EHUXIOLFKHQ 6WHOOXQJ VWDWXW ]XUFNJHJULIIHQ GLH HV HUP|JOLFKW
VHOEVWlQGLJH %HVFKlIWLJXQJ ]X LGHQWLIL]LHUHQ DXI  $QJDEHQ ]XU $Q]DKO GHU %H
VFKlIWLJWHQ EHL VHOEVWlQGLJHQ 8QWHUQHKPHUQ XQG ² ]XU ,GHQWLIL]LHUXQJ EHVWLPPWHU





$QJHVWHOOWHGHV|IIHQWOLFKHQ'LHQVWHV FRUSV JUDGH XQG%HVFKlIWLJWH LQGHU/DQGZLUW






ODJH YRQ VlPWOLFKHQ ,QIRUPDWLRQHQ EHU GLH EHUXIOLFKH 6LWXDWLRQ XQG GHQ $UEHLWV





NRQWH[WGLH LQ7HLO$GHV)UDJHERJHQV $FWLYLWp SURIHVVLRQQHOOH HUKREHQZHUGHQ JHQH
ULHUW (LQH JHQDXH 'DUVWHOOXQJ GHU 6\VWHPDWLN XQG LKUHU /RJLN HUIROJW LQ $EVFKQLWW
'LHVR]LRSURIHVVLRQHOOH.DWHJRULHGHU%HIUDJWHQLVWDXI =ZHLVWHOOHUHEHQHLQGHU
9DULDEOH&6727 &DWpJRULH VRFLRSURIHVVLRQQHOOH QLYHDX GpWDLOOp DEJHOHJW DXI 9LHUVWHOOHU
HEHQHLQGHU9DULDEOH33URIHVVLRQ'LH$XVSUlJXQJHQGHU9DULDEOH&6727HQWVSUH










































































XQG ORKQDEKlQJLJHU %HVFKlIWLJXQJ HLQ UHOHYDQWHV.ULWHULXP YJO $EVFKQLWW  ,PZH
VHQWOLFKHQZLUGGLHVH8QWHUVFKHLGXQJ EHUHLWV GXUFK GLH YRQ ,16((YRUJHQRPPHQH






























GLH6WHOOXQJHLQHV6HOEVWlQGLJHQ LQQHKDEHQ IRUPDODEHUDOV OHLWHQGH$QJHVWHOOWH LKUHU
)LUPDWlWLJVLQG

 'LH (QTXrWH (PSORL HQWKlOW HLQH $Q]DKO YRQ 9DULDEOHQ GLH QLFKW XQPLWWHOEDU HLQ]HOQHQ
)UDJHQ LP )UDJHERJHQ ]X]XRUGQHQ VLQG VRQGHUQ YRQ ,16(( LP 5DKPHQ GHU (GLWLHUDUEHLW

















OHGLJOLFK ]XU ¶.RUUHNWXU· GHP 6FKHPD GHU 3URIHVVLRQV HW &DWpJRULHV VRFLRSURIHVVLRQQHOOHV LPSOL]LWHU






























'LH6\VWHPDWLNGHU3URIHVVLRQV HW&DWpJRULHV VRFLRSURIHVVLRQQHOOHV 3&6 LVW%HVWDQGWHLO DOOHU
DNWXHOOHQ %HY|ONHUXQJVXPIUDJHQ GLH YRQ ,16(( RGHU HLQHP GHU IUDQ]|VLVFKHQ
)DFKPLQLVWHULHQ EHUHLWJHVWHOOW ZHUGHQ (LQH DQGHUH 6\VWHPDWLN ]XU .ODVVLIL]LHUXQJ
EHUXIOLFKHU7lWLJNHLWHQZLUGLQGHQ'DWHQGHUDPWOLFKHQ6WDWLVWLNLQGHU5HJHOQLFKW]XU
9HUIJXQJ JHVWHOOW 1LFKW QXU LQ GHU DPWOLFKHQ 6WDWLVWLN DXFK LQ GHU VR]LRORJLVFKHQ
)RUVFKXQJ XQG SULYDWHQ 0DUNWIRUVFKXQJ KDW GDV 6FKHPD GHU 3&6 HLQHQ KRKHQ
9HUEUHLWXQJVJUDG 'XULH]HW DO 'LH HPSLULVFKH6R]LDOIRUVFKXQJEHLVSLHOVZHLVH






VFKHQ 6FKXOH YJO 'HVURVLqUHV7KpYHQRW   )ROJW PDQ GHQ 8UKHEHUQ GHV
6FKHPDVGDQQKDWGLH6\VWHPDWLN MHGRFKHLQH VR]LRORJLVFKH.RQQRWDWLRQ'DV=LHOZDU
HVEHUXIOLFKH6LWXDWLRQHQ ]XVDPPHQ]XIDVVHQ GLH DXI  HLQH JHZLVVH VR]LDOH+RPRJH
QLWlWXQGbKQOLFKNHLWLQGHQDOOJHPHLQHQ/HEHQVEHGLQJXQJHQVRZLH0XVWHUQGHU/H

















ULVFKH $EELOGXQJ YHUVFKLHGHQHU PLOLHX[ VRFLDOHV YJO 'HVURVLqUHV   'HVUR









ULHQDXI GHUHLQHQ6HLWHHLQH8QWHUVFKHLGXQJ]ZLVFKHQQRQVDODULDWXQG VDODULDW YRUJH













MHZHLOV YRUKHUUVFKHQGHQ ¶YLVLRQ GXPRQGH VRFLDO·43 VLHKH 'HVURVLqUHV  II
%UDXQV+DXQ6WHLQPDQQ II$EGHU9RONV]lKOXQJ YRQ  HQWKLHOWHQ GLH
9HU|IIHQWOLFKXQJHQGHUDPWOLFKHQ6WDWLVWLNHLQH.RUUHVSRQGHQ]WDIHOGLHEHUXIOLFKHPLW
VRJHQDQQWHQ ÅVR]LDOHQ´ $VSHNWHQ PLWHLQDQGHU NRPELQLHUWH 'HU EHUXIOLFKH $VSHNW
ZXUGHYHUVWDQGHQDOVGLHDFWLYLWpLQGLYLGXHOOHE]ZGDVPpWLHUGHUÅVR]LDOH´$VSHNWDOVVWDWXW
E]ZVLWXDWLRQGDQVODSURIHVVLRQXQWHUVFKLHGHQLQFKHIVG·HQWUHSULVHVRXYULHUVHPSOR\pVHPSOR\pV
HW RXYULHUV VDQV HPSORL  ZXUGHQ GLH EHLGHQ $FKVHQ LQ HLQH HLQ]LJH 6\VWHPDWLN
LQWHJULHUWGLH&DWpJRULHV VRFLRSURIHVVLRQQHOOHV &63ZXUGHGLHEHWULHEOLFKH6WHOOXQJ










'LH&63ZXUGHQ WHFKQLVFK DXI GHU%DVLV HLQHU HLQIDFKHQ.RUUHVSRQGHQ]WDIHO JHQH
ULHUWGLHGLHEHUXIOLFKH6WHOOXQJ]XU'LIIHUHQ]LHUXQJ]ZLVFKHQ6HOEVWlQGLJHQXQGORKQ
DEKlQJLJ%HVFKlIWLJWHQ VWDWXW LQGHU6SDOWHGLHEHUXIOLFKH7lWLJNHLWE]ZGHQ%HUXI

















6\VWHPDWLN GHU&DWpJRULHV VRFLRSURIHVLRQQHOOHV &63 GXUFK GLH GHU 3URIHVVLRQV HW &DWpJRULHV
VRFLRSURIHVVLRQQHOOHV3&6IKUWH,P9HUJOHLFK]XUDOWHQ6\VWHPDWLNGHU&63ZHUGHQLQ
GHUQHXHQ6\VWHPDWLNGHU3&6YRUDOOHP


















'DV6FKHPDGHU3URIHVVLRQV HW&DWpJRULHV VRFLRSURIHVVLRQQHOOHV 3&6YRQ LVWDXI GHP
=ZHLVWHOOHU1LYHDX DOVR DOV $XVDUEHLWXQJ XQG0RGHUQLVLHUXQJ GHU 6\VWHPDWLN GHU
&DWpJRULHV VRFLRSURIHVVLRQQHOOHV &63 YRQ  ]X YHUVWHKHQ*OHLFK]HLWLJ EHGHXWHWH GLH
(LQIKUXQJGHU3&6HLQHJUXQGVlW]OLFKH9HUlQGHUXQJLQGHUDPWOLFKHQ6R]LDOVWDWLVWLN
6LHHUVHW]WHGLHDOWH6\VWHPDWLNGHU&63XQGGLHSDUDOOHOH[LVWLHUHQGHQÅUHLQHQ´6\VWH




'DV DNWXHOOH 6FKHPD GHU 3URIHVVLRQV HW &DWpJRULHV VRFLRSURIHVVLRQQHOOHV 3&6 LVW LQ )RUP
KLHUDUFKLVFKHU.ODVVLILNDWLRQVQLYHDXVRUJDQLVLHUW'DV%DVLVQLYHDXELOGHWGHU9LHUVWHOOHU
GHU  %HUXIVUXEULNHQ 3URIHVVLRQV 1LYHDX  VLHKH =80$+RPHSDJH $EWHLOXQJ
0LNURGDWHQ 'LH HUVWHQ EHLGHQ 6WHOOHQ LGHQWLIL]LHUHQ GLH HQWVSUHFKHQGH VR]LR
SURIHVVLRQQHOOH.DWHJRULHGLHHUVWH6WHOOH HQWVSULFKWGHU VR]LRSURIHVVLRQQHOOHQ*UXSSH
,P*HJHQVDW] ]XGHP&RGH GHVPpWLHUV LVW GLH DNWXHOOH 6\VWHPDWLNGHU3URIHVVLRQVNHLQH
6\VWHPDWLN GHU %HUXIH SHU VH 6LH ELOGHW GLH %DVLVHLQKHLWHQ GHU &DWpJRULHV VRFLR
SURIHVVLRQQHOOHV XQG EHUFNVLFKWLJW GDPLW EHUHLWV PHKUHUH 'LPHQVLRQHQ GHU

 'LH GHU 6\VWHPDWLN VR]LRSURIHVVLRQHOOHU .DWHJRULHQ ]XJUXQGHOLHJHQGH /RJLN LVW PLW GHU
5HIRUPYRQQLFKWYHUlQGHUWZRUGHQ9HUlQGHUWKDWVLFKOHGLJOLFKGLH.DWHJRULHQELOGXQJDXI
GHU (EHQH GHU &DWpJRULHV XQG GHU *URXSHV VRFLRSURIHVVLRQQHOOHV =ZHL XQG (LQVWHOOHUHEHQH GHU
6\VWHPDWLNGHU3&6XQG&63MHZHLOVVRZLHGLH=XRUGQXQJYHUHLQ]HOWHU%HUXIVJUXSSHQ]XGHQ
HQWVSUHFKHQGHQ .DWHJRULHQ =X GHQ 9HUlQGHUXQJHQ LP HLQ]HOQHQ VLHKH
%UDXQV+DXQ6WHLQPDQQ
 =XU'LIIHUHQ]LHUXQJ GHU YHUVFKLHGHQHQ$JJUHJDWLRQVQLYHDXV GHU 3&66\VWHPDWLNZLUG LP
IROJHQGHQYRQ%HUXIVUXEULNHQJHVSURFKHQZHQQHVVLFKXPGLH9LHUVWHOOHUKDQGHOW3URIHVVLRQV
YRQ %HUXIV.DWHJRULHQ LP )DOOH GHU =ZHLVWHOOHU &DWpJRULHV VRFLRSURIHVVLRQQHOOHV XQG YRQ %H
UXIV*UXSSHQ ZHQQ %H]XJ DXI  GHQ (LQVWHOOHU GHU 3&66\VWHPDWLN JHQRPPHQ ZLUG *URXSHV
VRFLRSURIHVVLRQQHOOHV
%UDXQV6WHLQPDQQ+DXQ'LH.RQVWUXNWLRQGHV.ODVVHQVFKHPDV 
%HVFKlIWLJXQJ JOHLFK]HLWLJ *HQDXHU JHVDJW KDQGHOW HV VLFK XP HLQH
=XVDPPHQIDVVXQJUHODWLYJOHLFKDUWLJHUEHUXIOLFKHU6LWXDWLRQHQVLWXDWLRQVSURIHVVLRQQHOOHV
GLH HUPLWWHOW ZHUGHQ EHU HLQH 0HUNPDOVNRPELQDWLRQ YRQ %HUXI  SURIHVVLRQ
%HVFKlIWLJXQJVVWDWXV VWDWXW VRZLH EHWULHEOLFKHU 6WHOOXQJ SRVLWLRQ E]Z FODVVLILFDWLRQ
SURIHVVLRQQHOOH XQG ZHLWHUHQ 0HUNPDOHQ ZLH EHWULHEOLFKHU )XQNWLRQVEHUHLFK 8Q
WHUQHKPHQVEUDQFKHHWFVR6LHEH]LHKWDEHUNHLQHVIDOOV9DULDEOHQZLHGDV$OWHU
*HVFKOHFKW GDV 'LSORP RGHU GHQ %HVFKlIWLJXQJVVWDWXV GHU %HIUDJWHQ PLW HLQ YJO
+pUDQ)DXFKHX[1H\UHW
'LHYLHUVWHOOLJH6\VWHPDWLNGHU3URIHVVLRQVKDWLQVJHVDPW(LQKHLWHQGDYRQ.DWH
JRULHQ IU (UZHUEVWlWLJH $XI  K|KHUHP $JJUHJDWLRQVQLYHDX DXI  =ZHLVWHOOHUHEHQH
EHILQGHQ VLFK GLH 1LYHDXV  XQG  ]XU ,GHQWLILNDWLRQ GHU VR]LRSURIHVVLRQQHOOHQ
.DWHJRULH'LH&DWpJRULHVVRFLRSURIHVVLRQQHOOHVXPIDVVHQDXI GHPHU1LYHDX.DWHJR
ULHQ IU (UZHUEVWlWLJH DXI  GHP 1LYHDX   .DWHJRULHQ $XI  (LQVWHOOHUHEHQH
1LYHDX  VLQG GLH *URXSHV VRFLRSURIHVVLRQQHOVPLW  YHUVFKLHGHQHQ *UXSSHQ IU (U
ZHUEVWlWLJHYHURUWHWVLHKH7DEHOOH
(LQ%HLVSLHO]XU=XRUGQXQJYRQEHUXIOLFKHQ7lWLJNHLWHQ]XGHQ(LQKHLWHQGHU3&66\VWHPDWLN
%HIUDJWH GLH DOV %HUXI  EHLVSLHOVZHLVH QLFKWVHOEVWlQGLJHU .RQGLWRU SkWLVVLHU DQJHEHQ ZHUGHQ
HQWVSUHFKHQG ZHLWHUHU $QJDEHQ ]X LKUHU EHUXIOLFKHQ 7lWLJNHLW IROJHQGHUPDHQ NODVVLIL]LHUW
.RQGLWRUHQ GLH LQ HLQHU LQGXVWULHOOHQ *URElFNHUHUHL DQJHVWHOOW VLQG ZHUGHQ VRZHLW VLH DOV















FKHU 6WHOOXQJ %UDQFKH GHV8QWHUQHKPHQV HWF GHQ HLQ]HOQHQ 9LHUVWHOOHUQ ]XJHZLHVHQ ZHUGHQ
,16((E]XU9DOLGLWlWGHUHUKREHQHQ%HUXIVLQIRUPDWLRQHQVLHKH7KHYHQRWII
:HLWHUH+DQGEFKHU,16((FGGRNXPHQWLHUHQIUMHGHQHLQ]HOQHQ%HUXIVYLHUVWHOOHU
MHZHLOV ¶W\SLVFKH )lOOH· QR\HDX ¶YHUZDQGWH )lOOH· DVVLPLOpHV ¶HLQEH]RJHQH*UHQ]IlOOH· FDV OLPLWH







ZLHVHQZHQQHUEHWULHEOLFKDOV0HLVWHU1LYHDXV DJHQW GHPDvWULVH H QLYHDX RGHU DOV OHLWHQGHU
$QJHVWHOOWHUFDGUHHLQJHVWXIWLVW
(LQ.RQGLWRUGHU LPKDQGZHUNOLFKHQ.OHLQEHWULHEDQJHVWHOOW LVWZLUGZHQQ HU HLQH/HLWXQJV
IXQNWLRQLQQHKDWWHFKQLFLHQDJHQWGHPDLWULVHRGHU FDGUHJHQDXVRZLHGHU LP LQGXVWULHOOHQ%HWULHE
DUEHLWHQGH.RQGLWRUNODVVLIL]LHUW'HU8QWHUVFKLHG]XGHU.ODVVLIL]LHUXQJGHULQGXVWULHOOHQ.RQ
GLWRUHQZLUG HKHUEHL GHQ UHVWOLFKHQEHWULHEOLFKHQ6WHOOXQJHQJHPDFKW8QDEKlQJLJ GDYRQ RE
TXDOLIL]LHUWHU $UEHLWHU XQJHOHUQWHU $UEHLWHU HLQIDFKHU $QJHVWHOOWHU RXYULHU TXDOLILp RXYULHU QRQ
TXDOLILp HPSOR\pRGHUNHLQH$QJDEHEHUGLHEHWULHEOLFKH6WHOOXQJ DOOHGLHVH LPKDQGZHUNOLFKHQ
.OHLQEHWULHE DUEHLWHQGHQ.RQGLWRUHQZHUGHQ GHU.DWHJRULH ¶TXDOLIL]LHUWH$UEHLWHU KDQGZHUNOL



















EHLGHU'DWHQDXIEHUHLWXQJXQG DQDO\VHQXQ DXFKP|JOLFK DXI  HLQGLVDJJUHJLHUWHUHV








OLFKH ,QIRUPDWLRQ ]XP DXVJHEWHQ%HUXI DEJHOHJW LQ HLQHU UHLQHQ%HUXIVV\VWHPDWLN
]XUFN]XJUHLIHQ49
=ZHLWHQVKLVWRULVFKYHUJOHLFKHQGH$QDO\VHQ VLQGSUREOHPDWLVFKZHQQPDQ DXI  HLQH
$EIROJHYRQ IUDQ]|VLVFKHQ4XHUVFKQLWWVGDWHQYRQYRUXQGQDFK]XUFNJUHLIHQ




,P9HUJOHLFK ]X GHQ LQ'HXWVFKODQG XQG*UREULWDQQLHQ ]XU 9HUIJXQJ VWHKHQGHQ
%HUXIVV\VWHPDWLNHQOLHJWGLH%HVRQGHUKHLWGHVIUDQ]|VLVFKHQ6FKHPDVGHU3URIHVVLRQVHW
&DWpJRULHV VRFLRSURIHVVLRQQHOOHVGDULQ GD HV D SULRUL GLH EHUXIOLFKVR]LDOH 3RVLWLRQLHUXQJ
GHU %HIUDJWHQ ]XP$XVGUXFN EULQJW (V LVW GHU $QVSUXFK GHU 6\VWHPDWLN DXI  GHP
1LYHDXGHU&DWpJRULHV =ZHLVWHOOHUZLHDXI GHPGLVDJJUHJLHUWHQ1LYHDXGHU3URIHVVLRQV
9LHUVWHOOHUEHUXIOLFKH6LWXDWLRQHQVLWXDWLRQVSURIHVVLRQQHOOHV]XVDPPHQ]XIDVVHQGLHHLQH
lKQOLFKH VR]LDOH ,GHQWLWlW lKQOLFKH /HEHQVPXVWHU XQG FKDQFHQ .RQVXPVWLOH XQG
(LQVWHOOXQJVPXVWHU JHQHULHUHQ =X GHQ HQWVFKHLGHQGHQ DUEHLWVSODW]EH]RJHQHQ0HUN
PDOHQGLHQXQVROFKHlKQOLFKHQVLWXDWLRQVSURIHVVLRQQHOOHVDXVPDFKHQ]lKOHQYRUDOOHPGLH
$UW GHU YHUULFKWHWHQ 7lWLJNHLW RGHU GHU $UEHLWVLQKDOW GLH (LQNRPPHQVTXHOOH XQG 
FKDQFHQ LP9HUODXI  GHU %HUXIVNDUULHUH GDV %HVFKlIWLJXQJVYHUKlOWQLV DUEHLWVSODW]EH




6HOEVWlQGLJHQ GLHEHWULHEOLFKH6WHOOXQJE]Z:HLVXQJVJUDG GLH )XQNWLRQ GLH8QWHU
QHKPHQVEUDQFKHHWF'LH IUDQ]|VLVFKH6\VWHPDWLNJLOW DOV HLQH HPSLULVFKH$EELOGXQJ
YHUVFKLHGHQHUPLOLHX[VRFLDOHVGLHQLFKWGHQ$QVSUXFKHLQHVVR]LRORJLVFKWKHRUHWLVFKHQ
.RQ]HSWHV HUKHEW YJO $EVFKQLWW  $XV GHU JHVFKLOGHUWHQ .ODVVLILNDWLRQVORJLN
GHU3&66\VWHPDWLNZLUG MHGRFK HUVLFKWOLFK GD VLH HLQH VHKU JURHbKQOLFKNHLWPLW

 )UGLH(UVWHOOXQJHLQHVPLWDQGHUHQ/lQGHUQYHUJOHLFKEDUHQ.ODVVHQVFKHPDVELHWHWVLFKEHL
IUDQ]|VLVFKHQ 'DWHQVlW]HQ QXU HLQH VHKU XPVWlQGOLFKH 0|JOLFKNHLW XQWHU =XKLOIHQDKPH GHU




 (LQH DXVIKUOLFKH'DUVWHOOXQJ GHU8QWHUVFKLHGH ]ZLVFKHQ GHP 6FKHPD GHU &63 XQG GHU
3&6LVWLQ%UDXQV+DXQ6WHLQPDQQ$EVFKQLWW]XILQGHQ
=80$1DFKULFKWHQ-J 0DL
GHQ WKHRUHWLVFKHQ*UXQG]JHQ XQG GHU HPSLULVFKHQ8PVHW]XQJ GHV(*3.ODVVHQ
VFKHPDVDXIZHLVWYJO$EVFKQLWW
'LH=XZHLVXQJHQIUGDV(*36FKHPDZHUGHQGDKHULQHUVWHU/LQLHDXI GHU%DVLVGHU
=ZHLVWHOOHU.DWHJRULHQ GHU 3&66\VWHPDWLN YRUJHQRPPHQ 'LHV JHVFKLHKW EHU GLH
9DULDEOH &6727 &DWpJRULH VRFLRSURIHVVLRQQHOOH VLHKH 7DEHOOH  ,QPDQFKHQ&DWpJRULHV
VRFLRSURIHVVLRQQHOOHV EHILQGHQ VLFK DOOHUGLQJV HLQ]HOQH %HUXIVUXEULNHQ GLH XPJUXSSLHUW




3RVLWLRQ SURIHVVLRQQHOOH 'DGXUFK ZHUGHQ YRQ ,16(( YRUJHQRPPHQH =XZHLVXQJHQ
HQWVSUHFKHQG GHQ 3ULQ]LSLHQ GHV (*3.ODVVHQVFKHPDV ¶NRUULJLHUW· 6FKOLHOLFK ZLUG
EHL EHVWLPPWHQ VHOEVWlQGLJHQ %HUXIVJUXSSHQ QDFK GHU 9DULDEOH 16( 1RPEUH GHV
VDODULpVVHOHNWLHUWXP]ZLVFKHQ6HOEVWlQGLJHQPLWXQGRKQH0LWDUEHLWHUQGLIIHUHQ]LHUHQ
]X N|QQHQ 'DV HQWVSUHFKHQGH 5HFRGH6FKHPD LVW DXI  GHU =80$+RPHSDJH
$EWHLOXQJ0LNURGDWHQYHUIJEDUJHPDFKW
%HVRQGHUKHLWHQXQG3UREOHPJUXSSHQ
,Q GHQPHLVWHQ )lOOHQ VLQG GLH.DWHJRULHQ GHV 3&6&RGHV HLQGHXWLJ HLQ]HOQHQ (*3.ODVVHQ
]X]XRUGQHQ0LW DQGHUHQ:RUWHQ GLH =ZHLVWHOOHU GHV 3&6&RGHV 9DULDEOH &6727 N|QQHQ








HPSOR\pV DGPLQLVWUDWLIV G·HQWUHSULVH 3&6  XQG GHU HPSOR\pV GH FRPPHUFH 3&6  GHUHQ XQPLW
WHOEDUHU=XVDPPHQKDQJPLWGHQ(*3.ODVVHQ,,,DE]Z,,,ERIIHQVLFKWOLFKLVW
:HQLJHU HLQGHXWLJE]ZXQPLWWHOEDUEHUGLH=ZHLVWHOOHUHEHQH HUIROJW GLH=XRUGQXQJYRQ%H
IUDJWHQ ]X (*3.ODVVHQ GLH GLH 6\VWHPDWLN GHU 3&6 XQWHU IROJHQGH .DWHJRULHQ IDW FKHIV
G·HQWUHSULVHGHVDODULpVHWSOXV3&6SURIHVVLRQVGHO·LQIRUPDWLRQGHVDUWVHWGHVVSHFWDFOHV3&6
LQVWLWXWHXUV HW DVVLPLOpV 3&6  SURIHVVLRQV LQWHUPpGLDLUHV DGPLQLVWUDWLYHV HW FRPPHUFLDOHV GHV HQWUHSULVHV
3&6 WHFKQLFLHQV 3&6 HPSOR\pV FLYLOV HW DJHQWV GH VHUYLFH GH OD IRQFWLRQSXEOLTXH 3&6XQG
SHUVRQQHOVGHVVHUYLFHVGLUHFWVDX[SDUWLFXOLHUV3&6'LHGLHVHQ.DWHJRULHQ]XJHRUGQHWHQ%HIUDJHQ
ZHUGHQHQWVSUHFKHQGLKUHUJHQDXHQEHUXIOLFKHQ7lWLJNHLWDXI GHU%DVLVYRQ$QJDEHQ]XLKUHU
3URIHVVLRQDXI 9LHUVWHOOHUHEHQH XQG WHLOZHLVH LKUHUEHWULHEOLFKHQ6WHOOOXQJYHUVFKLHGHQHQ(*3





$QJHVWHOOWHQ8QWHUVFKLHGHQZHUGHQ8QWHUQHKPHUPLW  ELV $QJHVWHOOWHQPLW  ELV 




5DKPHQGHU LQGHU(QTXrWH VXU O·(PSORL YHUIJEDUHQ ,QIRUPDWLRQHQQLFKW YHUlQGHUWZHUGHQ




VWHOOWHQ ]XJHZLHVHQ'DUEHU KLQDXV JHK|UHQ  ]XPLQGHVW ODXW 9RUJHKHQVZHLVH LP&$60,1
3URMHNWVFKRQ8QWHUQHKPHUPLWEHU0LWDUEHLWHUQ]XGHU ¶+LJKHU6HUYLFH&ODVV·'DDXFK
GLHJHVRQGHUWDEJHOHJWH9DULDEOH]XU$Q]DKOGHU0LWDUEHLWHU16(VLHKH$EVFKQLWWQXUELV
 0LWDUEHLWHU GLIIHUHQ]LHUW NDQQ GLHVHV .ULWHULXP EHL GHU YRUOLHJHQGHQ .ODVVLILNDWLRQ QLFKW
HLQJHKDOWHQZHUGHQ$OV*UHQ]PDUNHIUGLH=XZHLVXQJ]XU.ODVVH,VLQG$QJHVWHOOWH XQG











VLRQHQ GHU.ODVVHQSRVLWLRQLHUXQJ  0DUNWODJH XQG $UEHLWVVLWXDWLRQ  UHVXOWLHUHQ DXV
GHQ XQWHUVFKLHGOLFKHQ %HVLW]YHUKlOWQLVVHQ XQG 0|JOLFKNHLWHQ GHU (LQNRPPHQVHU
]LHOXQJLQ,QGXVWULHJHVHOOVFKDIWHQ'LH2SHUDWLRQDOLVLHUXQJGLHVHU'LPHQVLRQHQHUIROJW
DXI %DVLVYRQ,QIRUPDWLRQHQ]XUDXVJHEWHQ%HUXIVWlWLJNHLWXQG]XUEHUXIOLFKHQVRZLH
EHWULHEOLFKHQ 6WHOOXQJ GHU (UZHUEVWlWLJHQ :LH LQ GHQ /lQGHUNDSLWHOQ EHVFKULHEHQ
ZHUGHQ GLHVH HUZHUEVVWDWLVWLVFKHQ *UXQGGDWHQ LQ GHQ DPWOLFKHQ (UKHEXQJHQ GHU
HLQ]HOQHQHXURSlLVFKHQ1DWLRQHQHUPLWWHOW*OHLFKZRKOHUZHLVWVLFKGLH.RQVWUXNWLRQ
HLQHV LQWHUQDWLRQDO YHUJOHLFKEDUHQ (*3.ODVVHQVFKHPDV DOV QLFKW XQSUREOHPDWLVFK
'LH (UKHEXQJ XQG GDWHQWHFKQLVFKH 6\VWHPDWLVLHUXQJ GLHVHU $XVJDQJVLQIRUPDWLRQHQ
YDULLHUHQ ]ZLVFKHQQDWLRQDOHQ'DWHQTXHOOHQXQG  LQQHUKDOEGLHVHU  EHU VXN]HVVLYH
(UKHEXQJHQKLQZHJ'LHVH9DULDELOLWlWIKUWGD]XGDOlQGHUVRZLH]HLWEHUJUHLIHQGH
.RQVLVWHQ] LQ GHQ 2SHUDWLRQDOLVLHUXQJHQ ]ZDU LQ KRKHP DEHU QLFKW YROOHP 0DH
HUUHLFKWZHUGHQNDQQ:LHGLHYRUDXVJHKHQGHQ$XVIKUXQJHQGHXWOLFKJHPDFKWKDEHQ
=80$1DFKULFKWHQ-J 0DL












'LH YHUIJEDUHQ %HUXIVV\VWHPDWLNHQ XQWHUVFKHLGHQ VLFK JUXQGVlW]OLFK ]ZLVFKHQ GHQ
YHUVFKLHGHQHQ/lQGHUQ ,PGHXWVFKHQ0LNUR]HQVXV LVW GLH 6\VWHPDWLN GHU%HUXIH LQ
GHU7DWHLQH ¶UHLQH·.ODVVLIL]LHUXQJGHU%HUXIH .OG%GLHVLFKDQGHP7lWLJNHLWVNRQ]HSW
RULHQWLHUW'LHVR]LDOVWDWLVWLVFKH(UIDVVXQJGHUVR]LDOHQ/DJHGHU(UZHUEVWlWLJHQZLUGLQ
GHUEXQGHVGHXWVFKHQ(UZHUEVVWDWLVWLNQLFKW DQJHVWUHEW'HU=XRUGQXQJ ]X GHQ YHU
VFKLHGHQHQ ¶%HUXIVRUGQXQJHQ· OLHJHQbKQOLFKNHLWHQE]Z$UWYHUZDQGWVFKDIWHQ LQ GHU
DXVJHEWHQ7lWLJNHLW]XJUXQGH'LH$QJDEHQ]XU6WHOOXQJLP%HUXI XQG]XUEHWULHEOL
FKHQ6WHOOXQJZHUGHQEHLP0LNUR]HQVXVLQYHUJOHLFKVZHLVHGHWDLOOLHUWHU)RUPHUKREHQ
'HU %HVFKlIWLJXQJVVWDWXV 6WHOOXQJ LP %HUXI GLIIHUHQ]LHUW LP 0LNUR]HQVXV  HQWVSUH





GLH VRJHQDQQWH VR]LRSURIHVVLRQHOOH 6LWXDWLRQ GHU ,QGLYLGXHQ E]Z +DXVKDOWH ]XP $XV
GUXFN GLH HUPLWWHOW ZLUG EHU $QJDEHQ ]XP %HUXI ]XP %HVFKlIWLJXQJVVWDWXV ]XU






LQQHUKDOE GHU *UXSSH GHU ORKQDEKlQJLJ %HVFKlIWLJWHQ XQG ]ZDU VRZRKO ]ZLVFKHQ
$UEHLWHUQ$QJHVWHOOWHQXQG%HDPWHQDOVDXFKLQQHUKDOEGLHVHU.DWHJRULHQVLQGMHZHLOV
%UDXQV6WHLQPDQQ+DXQ'LH.RQVWUXNWLRQGHV.ODVVHQVFKHPDV 





GHU 6WDQGDUG 2FFXSDWLRQDO &ODVVLILFDWLRQ VLQG QLFKW ZLH LP IUDQ]|VLVFKHQ )DOO DOV YHU
VFKLHGHQH VR]LDOH /DJHQ E]Z 0LOLHXV ]X ZHUWHQ 'LH 62& YHURUWHW ZHLWHVWJHKHQG
EHUXIOLFKH7lWLJNHLWHQZHOFKHDSULRULNHLQH VR]LDOH ,GHQWLWlWHQ LPSOL]LHUHQ'RFK LVW





(LQH %HVRQGHUKHLW GHU EULWLVFKHQ (UZHUEVVWDWLVWLN LVW GLH VSH]LILVFKH (UIDVVXQJ GHU
0DQDJHPHQW7lWLJNHLWHQ ,Q GHU%HUXIVV\VWHPDWLNZHUGHQ0DQDJHU DOV VHSDUDWH %HUXIV
JUXSSHDXVJHZLHVHQbKQOLFKZLHEHLGHU%HUXIVJUXSSHGHU&DGUHVLQGHUIUDQ]|VL
VFKHQ.ODVVLILNDWLRQ LPSOL]LHUW GLH EULWLVFKH%HUXIVV\VWHPDWLN GXUFK JHVRQGHUWH$XV
ZHLVXQJGHU0DQDJHU HLQH.RPELQDWLRQYRQ ,QIRUPDWLRQHQ ]XUEHUXIOLFKHQXQG EH
WULHEOLFKHQ 6WHOOXQJ GLHVHU 3RVLWLRQHQ 'HU JHPHLQVDPH 1HQQHU GLHVHU EHUXIOLFKHQ


























*U|HUH )UHLKHLWVJUDGH KLQJHJHQ EHVWHKHQ EHL GHU .ODVVLILNDWLRQ DXI  GHU %DVLV GHV
EULWLVFKHQ/DERXU)RUFH6XUYH\VXQGGHVGHXWVFKHQ0LNUR]HQVXVDXIJUXQGGHUUHODWLY









FKHQ HUZHUEVVWDWLVWLVFKHQ6\VWHPH LQGHQQDWLRQDOHQ'DWHQTXHOOHQ ,Q HLQLJHQ)lOOHQ
HU|IIQHQDXFKGLHGHP6FKHPD]XJUXQGHOLHJHQGHQ2SHUDWLRQDOLVLHUXQJVNULWHULHQQRFK
HLQHQ(UPHVVHQVVSLHOUDXP IU DOWHUQDWLYH.ODVVLILNDWLRQHQ&KDUDNWHULVWLVFK IU GLHVH
$UWYRQ=XRUGQXQJVSUREOHPHQ LVWGDVLHDOOH/lQGHUJOHLFKHUPDHQEHWUHIIHQXQG
LP+LQEOLFN DXI  GHQ LQWHUQDWLRQDOHQ9HUJOHLFK HLQH(LQLJXQJ XQG $EVWLPPXQJ DXI
HLQHNRQVLVWHQWH.ODVVLILNDWLRQVUHJHOHUIRUGHUQ
'LHVHVNRQ]HSWLRQHOOEHGLQJWH.ODVVLILNDWLRQVSUREOHPVWHOOW VLFK LQVEHVRQGHUHEHLGHU
$EJUHQ]XQJ ]ZLVFKHQ PDQXHOOHQ XQG QLFKWPDQXHOOHQ EHUXIOLFKHQ 7lWLJNHLWHQ 1DFK (ULN
VRQ*ROGWKRUSHGLHQWGLH$UWGHV%HVFKlIWLJXQJVYHUKlOWQLVVHVDOVHLQZHVHQWOL
FKHV'LIIHUHQ]LHUXQJVNULWHULXP]ZLVFKHQGHQPDQXHOOHQXQGQLFKWPDQXHOOHQ.ODVVHQ
%HL OHW]WHUHQ EDVLHUW GLH %HVFKlIWLJXQJVEH]LHKXQJ ]ZLVFKHQ $UEHLWJHEHUQ XQG
$UEHLWQHKPHUQ LGHDOW\SLVFK DXI  HLQHP 
ZDJHUHODWLRQVKLS




]HQVXVXQG LQGHU IUDQ]|VLVFKHQ(QTXrWH(PSORL LVWGLHVH8QWHUVFKHLGXQJDXIJUXQG
GHUYRUJHQRPPHQHQVR]LDOE]ZWDULIUHFKWOLFKHQ'LIIHUHQ]LHUXQJ]ZLVFKHQ$UEHLWHUQ
$QJHVWHOOWHQXQG%HDPWHQJXW]XWUHIIHQ'DQLFKWDOOHEHUXIOLFKHQ6LWXDWLRQHQE]Z
HPSLULVFK EHWUDFKWHW  DOOH .RPELQDWLRQHQ YRQ EHUXIOLFKHU 7lWLJNHLW XQG %HVFKlIWL
%UDXQV6WHLQPDQQ+DXQ'LH.RQVWUXNWLRQGHV.ODVVHQVFKHPDV 
JXQJVVWDWXV HLQGHXWLJ HLQHP GHU EHLGHQ ,GHDOW\SHQ GHV %HVFKlIWLJXQJVYHUKlOWQLVVHV
HQWVSUHFKHQ VWHOOW VLFK MHGRFK GLH )UDJH ZHOFKHP NRQVWLWXLHUHQGHQ 0HUNPDO GHU
EHUXIOLFKHQ6LWXDWLRQHLQHV,QGLYLGXXPV3ULRULWlWJHZlKUWZLUGXPGLH=XZHLVXQJ]X








GHUWDJHVHLQULFKWXQJHQ EHVWDQGHQ DOWHUQDWLYH0|JOLFKNHLWHQ GHU .ODVVLILNDWLRQ (LQHU
VHLWVVSUHFKHQ LQGLHVHQ)lOOHQGLH W\SLVFKHQ0HUNPDOH GHU$UEHLWVVLWXDWLRQZLH]%GLH






DXI  GHU %DVLV GHU YRQ (ULNVRQ XQG *ROGWKRUSH YRUJHJHEHQHQ 2SHUDWLRQDOLVLH
UXQJVNULWHULHQQLFKWHLQGHXWLJ]XWUHIIHQ%HLXQVHUHQ(QWVFKHLGXQJHQRULHQWLHUWHQZLU
XQVGLHVEH]JOLFK DQGHQ.ODVVLILNDWLRQVUHJHOQ GHV&$60,13URMHNWV XQG HV VFKLHQ
XQVYRUDOOHPZLFKWLJGLHVH(QWVFKHLGXQJHQNRQVLVWHQWLQDOOHQ/lQGHUQDQ]XZHQGHQ
/lQGHUVSH]LILVFKH8QWHUVFKLHGHLQGHQ=XZHLVXQJVURXWLQHQVLQGWHLOZHLVHDXFKGDWHQ
EHGLQJW LQIROJH GHU XQWHUVFKLHGOLFKHQ %HUXIVV\VWHPDWLNHQ XQG GHV YDULLHUHQGHQ ,Q
IRUPDWLRQVJHKDOWV GHU $QJDEHQ ]XU EHUXIOLFKHQ XQG EHWULHEOLFKHQ 6WHOOXQJ GHU (U
ZHUEVWlWLJHQ,P)DOOGHUGHXWVFKHQ0LNUR]HQVXVGDWHQHUVFKZHUWHLQHYRUQHKPOLFKDP
7lWLJNHLWVNRQ]HSWRULHQWLHUWH%HUXIVV\VWHPDWLNHLQHUHOLDEOH=XRUGQXQJ]X.ODVVHQSR
VLWLRQHQ DOOHLQ DXI  %DVLV GHU %HUXIVDQJDEHQ )U*UREULWDQQLHQ KLQJHJHQ VLQG QXU









,QGLNDWRUVGXUFK.RPELQDWLRQPLWGHQ ,QIRUPDWLRQHQGHU DQGHUHQ ,QGLNDWRUHQ DXV
]XJOHLFKHQ
,QVJHVDPW VFKHLQW GDPLW HLQ KRKHV0D DQ9HUJOHLFKEDUNHLW ]ZLVFKHQ GHQ.ODVVHQ
NRQ]HSWLRQDOLVLHUXQJHQYHUVFKLHGHQHU/lQGHUHUUHLFKWZRUGHQ]XVHLQ,Q]ZHL$VSHN
WHQ LVW MHGRFKPLW V\VWHPDWLVFKHQ8QWHUVFKLHGHQ ]X UHFKQHQ GLH ]DKOHQPlLJ DOOHU
GLQJV QXU NOHLQH 3HUVRQHQJUXSSHQ EHWUHIIHQ (LQH HUVWH V\VWHPDWLVFKH $EZHLFKXQJ
EHWULIIW GLH.ODVVLIL]LHUXQJ GHU6HOEVWlQGLJHQ XQG8QWHUQHKPHU GLH QDFK GHU /RJLN GHV
(*36FKHPDVLQ$EKlQJLJNHLWYRQLKUHPEHUXIOLFKHQ%HWlWLJXQJVIHOGXQGGHU8QWHU
QHKPHQVJU|H XQWHUVFKLHGOLFKHQ .ODVVHQODJHQ ]XJHRUGQHW ZHUGHQ 6HOEVWlQGLJH EH
VWLPPWHU %HUXIVJUXSSHQ ZLH LP%HUHLFK GHU 3URIHVVLRQHQ 6HPL3URIHVVLRQHQ RGHU
GHU/DQGZLUWVFKDIWZHUGHQXQDEKlQJLJYRQGHU8QWHUQHKPHQVJU|HXQPLWWHOEDUGHQ
.ODVVHQ, ,,E]Z,9F]XJHZLHVHQ YJO(ULNVRQ*ROGWKRUSH%HLGHQEULJHQ







%HUFNVLFKWLJXQJ GHV .ULWHULXPV JU|HUHQ .DSLWDO XQG )LUPHQHLJHQWXPV VHKU
XQWHUVFKLHGOLFK DXVIlOOW ,Q *UREULWDQQLHQ ZHUGHQ 6HOEVWlQGLJH PLW  XQG PHKU
%HVFKlIWLJWHQGHU ¶+LJKHU6HUYLFH&ODVV·]XJHZLHVHQ LQ)UDQNUHLFKHUVW6HOEVWlQGLJH




RQHQ ]XU$Q]DKO GHU%HVFKlIWLJWHQ QLFKW ]XYHUOlVVLJ LGHQWLIL]LHUWZHUGHQ ,P8QWHU
VFKLHG ]X*UREULWDQQLHQ XQG)UDQNUHLFKZHUGHQ GHVKDOE LQ'HXWVFKODQG GLH 6HOE
VWlQGLJHQYRUQHKPOLFKDXI %DVLVGHU%HUXIVDQJDEHQNODVVLIL]LHUW
$OV)ROJHGLHVHUVSH]LILVFKHQ.RGLHUXQJLVWEHLPGHXWVFKHQ0LNUR]HQVXVPLWHLQHULQVJH
VDPW KRPRJHQHUHQ =XVDPPHQVHW]XQJ GHU LQ 'LHQVWNODVVH , ]XVDPPHQJHIDWHQ (U
ZHUEVWlWLJHQ ]X UHFKQHQ ZlKUHQG .ODVVH ,9DE LP 9HUJOHLFK ]X *UREULWDQQLHQ XQG
)UDQNUHLFKHLQHKHWHURJHQHUH6WUXNWXUDXIZHLVHQGUIWH'LHVHOlQGHUVSH]LILVFKHQ$EZHL
FKXQJHQLQGHQ=XRUGQXQJVURXWLQHQ]XGHQ.ODVVHQ,XQG,9DEVLQGEHLGHU,QWHUSUHWD





]ZLVFKHQ OHLWHQGHQXQGPLWWOHUHQ0DQDJHPHQW)XQNWLRQHQ EHL GHQ EULWLVFKHQ /DERU)RUFH
6XUYH\V ]X YHUJHJHQZlUWLJHQ 'HU %HJULII  GHV 0DQDJHUV LVW LQ *UREULWDQQLHQ LP
9HUJOHLFK]XGHQDQGHUHQ/lQGHUQUHODWLYZHLWJHIDWXQGEHLQKDOWHW%HUXIVSRVLWLRQHQ
PLW XPIDVVHQGHQ /HLWXQJV XQG .RQWUROODXIJDEHQ HEHQVR ZLH 7lWLJNHLWHQ LQ HLQHU
JHZLVVHQ /HLWXQJVIXQNWLRQ PLW EHVFKUlQNWHP $XVPD DQ $XWRQRPLH XQG 9HUDQW
ZRUWXQJ 8P GLH 9HUJOHLFKEDUNHLW ]X HUK|KHQ ZXUGH IU*UREULWDQQLHQ LQ GLHVHQ
=ZHLIHOVIlOOHQ GHU EHUXIOLFKHQ7lWLJNHLW EHL GHU=XRUGQXQJ HLQH JU|HUH%HGHXWXQJ
EHLJHPHVVHQ DOV GHU $QJDEH ]XU EHUXIOLFKHQ 6WHOOXQJ 7URW] GLHVHU /|VXQJVVWUDJLH
N|QQHQZLUQLFKWDXVVFKOLHHQGDLQGHUEULWLVFKHQ.ODVVHQNRGLHUXQJ(UZHUEVWlWLJH
LQ PLWWOHUHQ 0DQDJHPHQW)XQNWLRQHQ PLW K|KHUHU :DKUVFKHLQOLFKNHLW GHU 2EHUHQ
'LHQVNODVVH]XJHRUGQHWZHUGHQDOVLQGHQDQGHUHQ1DWLRQHQ
,QIROJH GLHVHU V\VWHPDWLVFKHQ$EZHLFKXQJHQ LVW IU*UREULWDQQLHQPLW HLQHU HWZDV
ZHQLJHU H[NOXVLYHQ=XVDPPHQVHW]XQJGHU ¶+LJKHU 6HUYLFH&ODVV· ]X UHFKQHQ DOV EHL
GHQ DQGHUHQ/lQGHUQ'LHVH7HQGHQ]ZLUG GDGXUFK YHUVWlUNW GD LQ GHU EULWLVFKHQ
.ODVVLILNDWLRQ VFKRQ 6HOEVWlQGLJHPLW  XQGPHKU%HVFKlIWLJWHQ DOV JU|HUH8Q




² IU DOOH GUHL /lQGHU HLQH HUVWDXQOLFKH .RQWLQXLWlW GHU HUZHUEVVWDWLVWLVFKHQ (UKH
EXQJVSURJUDPPHIHVW]XVWHOOHQ'LH LQVWLWXWLRQHOOE]ZKLVWRULVFK WUDGLHUWHQ6\VWHPDWL
NHQ ZHUGHQ ZHLWJHKHQG EHLEHKDOWHQ XQG SDVVHQ VLFK DOOHQIDOOV EHUXIVVWUXNWXUHOOHQ





6HOEVWlQGLJHQ LQQLFKWJHULQJHP0DHGXUFK ODQGHVVSH]LILVFKHZLUWVFKDIWVXQG ILVNDOSROLWLVFKH
(QWVFKHLGXQJHQ EHHLQIOXW LVW %HUHLWV (ULNVRQ*ROGWKRUSH   YHUZHLVHQ DXI  GLHVEH
]JOLFKH/lQGHUXQWHUVFKLHGHXQGQHQQHQ DOV%HLVSLHO GLH YHUZDOWXQJVWHFKQLVFKEHGLQJWH6HOE
VWlQGLJNHLW GHU LQ |IIHQWOLFKHQ.UDQNHQKlXVHUQ SUDNWL]LHUHQGHQ0HGL]LQHU LQ *UREULWDQQLHQ
'DVQHXHUGLQJVLQVWlUNHUHP$XVPDKHUYRUJHWUHWHQH3UREOHPGHU6FKHLQVHOEVWlQGLJNHLWVWHOOW




























%UDXQV++DXQ':6WHLQPDQQ6 'LH.RQVWUXNWLRQ HLQHV LQWHUQDWLRQDO
YHUJOHLFKEDUHQ .ODVVHQVFKHPDV (*3 (UZHUEVVWDWLVWLVFKH %HVRQGHUKHLWHQ DP %HL
VSLHOYRQ/DERXU)RUFH6XUYH\VGHU%XQGHVUHSXEOLN'HXWVFKODQG)UDQNUHLFKV*UR
EULWDQQLHQVXQG8QJDUQV0=(6:RUNLQJ3DSHU1U0DQQKHLP
















'HVURVLqUHV $  (OpPHQWV SRXU O
KLVWRLUH GHV QRPHQFODWXUHV VRFLRSURIHVVLRQ
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 /HV FDWpJRULHV VRFLRSURIHVVLRQQHOOHV 3DULV /D
'pFRXYHUWH
'XULH] %,RQ -3LQoRQ03LQoRQ&KDUORW0  ,QVWLWXWLRQV VWDWLVWLTXHV HW

















8QWHUVXFKXQJHQ XQG(PSIHKOXQJHQ ]XU LQKDOWOLFKHQ XQGPHWKRGLVFKHQ*HVWDOWXQJ
6FKULIWHQUHLKH)RUXPGHU%XQGHVVWDWLVWLN%DQG6WXWWJDUW0HW]OHU3RHVFKHO
=80$1DFKULFKWHQ-J 0DL




































+pUDQ )  /D &DWpJRULH 6RFLRSURIHVVLRQQHOOH 5pIOH[LRQV VXU OH &RGDJH HW






,16((  1RPHQFODWXUH GHV SURIHVVLRQV HW FDWpJRULHV VRFLRSURIHVVLRQQHOOHV
3&6,QGH[DOSKDEpWLTXH3DULV,16((
,16((  1RPHQFODWXUH GHV SURIHVVLRQV HW FDWpJRULHV VRFLRSURIHVVLRQQHOOHV
3&6,QGH[DQDO\WLTXH7RPH3DULV,16((










.UXJ :1RXUQH\ 06FKPLGW - ò :LUWVFKDIWV XQG 6R]LDOVWDWLVWLN *HZLQ
QXQJYRQ'DWHQ0QFKHQ2OGHQERXUJ
.XU]..ODVVHQELOGXQJXQGVR]LDOH0RELOLWlWLQGHU%XQGHVUHSXEOLN'HXWVFK
ODQG hEHUOHJXQJHQ ]X HLQHP .ODVVLILNDWLRQVVFKHPD 'LSORPDUEHLW /HKUVWXKO IU





/HPHO <2EHUWL 0 	 5HLOOLHU ) 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 &ODVVH VRFLDOH XQ WHUPH IRXUUHWRXW"






,QGXVWULHJHVHOOVFKDIWHQ(LQHYHUJOHLFKHQGH8QWHUVXFKXQJ GHU DPWOLFKHQ 6WDWLVWLN GHU
%XQGHVUHSXEOLN'HXWVFKODQGGHU1LHGHUODQGHXQG)UDQNUHLFKV)UDQNIXUW&DPSXV
/WWLQJHU 35LHGH 7  'HU 0LNUR]HQVXV DPWOLFKH 'DWHQ IU GLH 6R]LDOIRU
VFKXQJ=80$1DFKULFKWHQ6
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1DYLOOH 3 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EHWLVFKHV 9HU]HLFKQLVV GHU %HUXIVEHQHQQXQJHQ $XVJDEH  6WXWWJDUW : .RKO
KDPPHU
%UDXQV6WHLQPDQQ+DXQ'LH.RQVWUXNWLRQGHV.ODVVHQVFKHPDV 
6WDWLVWLVFKHV %XQGHVDPW 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 0HUNPDOH HLQHU DOOJHPHLQHQ 6WDQGDUGGHPRJUDSKLH
*HJHQEHUVWHOOXQJ VR]LRGHPRJUDSKLVFKHU 9DULDEOHQ DXV GHP0LNUR]HQVXV GHU (LQ
NRPPHQV XQG 9HUEUDXFKVVWLFKSUREH GHU 9RONV]lKOXQJ XQG GHU 6WDQGDUGGHPRJUD
SKLHGHV=HQWUXPVIU8PIUDJHQ0HWKRGHQXQG$QDO\VHQ:LHVEDGHQ6W%X$
6WDWLVWLVFKHV%XQGHVDPW.ODVVLIL]LHUXQJGHU%HUXIH6\VWHPDWLVFKHVXQGDOSKD
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6WRFNPDQQ5:LOOPV+HUJHW$(UZHUEVVWDWLVWLNLQ'HXWVFKODQGGLH%HUXIV
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